
 

 

                                                                                    UNIT-1 

10 Mark questions: 

Q: Causes and Pathogenesis of Cellular Injury? 

Introduction 

Cells are constantly exposed to various stresses. When these stresses exceed the cell’s ability to adapt, 
cellular injury occurs. This injury can be reversible (where the cell can recover) or irreversible (leading 
to cell death). 

Causes of Cellular Injury 

1. Physical Agents 

o Trauma (mechanical injury like fractures, cuts) 

o Temperature extremes (burns, frostbite) 

o Radiation (DNA damage from UV rays) 

2. Chemical Agents and Drugs 

o Poisons (cyanide inhibits enzymes needed for respiration) 

o Alcohol and drugs (liver damage due to alcohol toxicity) 

3. Infectious Agents 

o Bacteria (produce toxins, e.g., Clostridium causing gas gangrene) 

o Viruses (cause direct cytopathic effects, e.g., HIV destroying T cells) 

4. Hypoxia and Ischemia 

o Hypoxia (low oxygen levels) due to lung diseases 

o Ischemia (restricted blood supply) due to blood clot formation 

5. Nutritional Imbalances 

o Vitamin deficiencies (e.g., Vitamin C deficiency causing scurvy) 

o Excess nutrients (e.g., obesity leads to metabolic syndrome) 

Pathogenesis of Cellular Injury 

1. Cell Membrane Damage 

 



 

o Damage to phospholipid bilayer leads to leakage of intracellular contents. 

o Example: In myocardial infarction, troponin and CK-MB leak into the blood. 

2. Mitochondrial Damage 

o Leads to ATP depletion, which affects ion pumps, causing cell swelling. 

o Cytochrome C release activates apoptosis (programmed cell death). 

3. Ribosomal Damage 

o Results in decreased protein synthesis, affecting cell repair and function. 

o Example: Liver failure due to toxin exposure. 

4. Nuclear Damage 

o Pyknosis (nucleus shrinks), karyorrhexis (nucleus fragments), and karyolysis (nucleus 
dissolves). 

o Seen in necrosis and apoptosis. 

Q: Adaptive Changes in Cells (Atrophy, Hypertrophy, Hyperplasia, Metaplasia, Dysplasia)? 

Introduction 

Cells have an amazing ability to adapt to changes in their environment. When exposed to stress, they 
undergo adaptive changes to survive. If the stress is too severe, it may lead to irreversible injury. 

Types of Adaptive Changes 

1. Atrophy (Decrease in Cell Size and Function) 

o Due to disuse, aging, ischemia, malnutrition. 

o Example: Muscle atrophy in bedridden patients. 

o Mechanism: Decrease in protein synthesis and increased protein degradation. 

2. Hypertrophy (Increase in Cell Size) 

o Due to increased workload or hormonal stimulation. 

o Example: Cardiac hypertrophy in hypertension. 

o Mechanism: Increased production of structural proteins. 

3. Hyperplasia (Increase in Cell Number) 

o Occurs due to hormonal or compensatory stimuli. 

 

o Example: Endometrial hyperplasia due to estrogen excess. 



 

o Mechanism: Increased cell proliferation through mitosis. 

4. Metaplasia (Change in Cell Type) 

o Occurs due to chronic irritation. 

o Example: Squamous metaplasia in smokers (normal columnar cells of the bronchus 
replaced by squamous epithelium). 

o Mechanism: Reprogramming of stem cells. 

5. Dysplasia (Disordered Cell Growth) 

o Pre-cancerous condition due to chronic irritation or infection. 

o Example: Cervical dysplasia due to HPV infection. 

o Mechanism: DNA mutations lead to abnormal cell differentiation. 

Clinical Relevance 

 Hyperplasia and hypertrophy can be physiological (e.g., pregnancy) or pathological (e.g., 
cancer). 

 Dysplasia can progress to cancer if left untreated. 

Q: Mechanisms of Inflammation? 

A: Introduction 

Inflammation is the body’s protective response to injury, infection, or toxins. It helps remove 
harmful stimuli and initiate healing. 

Types of Inflammation 

1. Acute Inflammation – Immediate, short-lived, with redness, swelling, heat, and pain. 

2. Chronic Inflammation – Long-term, leading to tissue damage and fibrosis (e.g., 
tuberculosis). 

Stages of Inflammation 

1. Vascular Changes 

o Vasodilation (increased blood flow) causes redness and heat. 

o Increased vascular permeability leads to swelling. 

 

2. Cellular Response 

o WBC Migration – Neutrophils arrive first, followed by macrophages. 



 

 

o Phagocytosis – WBCs engulf pathogens. 

3. Mediators of Inflammation 

o Histamine (causes vasodilation). 

o Prostaglandins (cause pain). 

o Cytokines (attract WBCs). 

Clinical Relevance 

 Excessive inflammation causes chronic diseases like rheumatoid arthritis. 

 Anti-inflammatory drugs (e.g., NSAIDs) reduce inflammation. 

5 marks Questions:  

Q: Homeostasis and Feedback Systems 

Introduction 

Homeostasis is the body's ability to maintain a stable internal environment despite external 
changes. It is crucial for normal physiological functions, ensuring that temperature, pH, 
electrolyte balance, and blood glucose levels remain within optimal ranges. 

For example, the human body maintains a core temperature of ~37°C. If it rises or falls, 
physiological mechanisms restore balance. 

Components of Homeostatic Control 

Homeostasis is regulated by feedback systems involving three main components: 

1. Receptor (Sensor): Detects changes in the environment (stimuli). 

o Example: Thermoreceptors in the skin detect temperature changes. 

2. Control Center (Integrator): Interprets signals and determines the response. 

o Example: The hypothalamus in the brain regulates body temperature. 

3. Effector: Carries out the response to restore balance. 

o Example: Sweat glands cool the body, or muscles generate heat through 
shivering. 

Types of Feedback Systems 

1. Negative Feedback (Most Common) 



 

 

 Definition: A process that reverses a change to maintain stability. 

 Example: Blood Glucose Regulation 

o When blood glucose increases, the pancreas secretes insulin to lower it. 

o When blood glucose decreases, the pancreas releases glucagon to raise it. 

Other Examples: 

 Body temperature control. 

 Regulation of blood pressure. 

 pH balance in the blood. 

 

2. Positive Feedback (Less Common) 

 Definition: A process that amplifies a change rather than reversing it. 

 Example: Childbirth (Labor Contractions) 

o The hormone oxytocin stimulates stronger contractions until delivery. 

Other Examples: 

 Blood clotting (platelet aggregation). 

 Milk ejection during breastfeeding. 

 

Significance of Homeostasis 

1. Prevents Disease: Disruptions in homeostasis can lead to diabetes (blood sugar 
imbalance), dehydration, or acidosis/alkalosis (pH imbalance) 

2. Maintains Optimal Enzyme Function: Most enzymes work best at a specific pH and 
temperature. 

3. Ensures Cell Survival: Cells need stable conditions for metabolism and growth. 

Q: Apoptosis vs. Necrosis? 

A: Introduction 

 



 

 

Cell death is a fundamental biological process necessary for tissue development, homeostasis, 
and the removal of damaged cells. There are two primary types of cell death: apoptosis 
(programmed cell death) and necrosis (accidental or pathological cell death). While 
apoptosis is a regulated process that eliminates unwanted or defective cells without 
inflammation, necrosis is an uncontrolled process that often results from severe injury and leads 
to inflammation and tissue damage. 

Key Differences Between Apoptosis and Necrosis 

Feature Apoptosis (Programmed Cell Death) 
Necrosis (Uncontrolled Cell 
Death) 

Nature Physiological, tightly regulated Pathological, accidental 

Trigger 
Genetic signals, cell aging, DNA 
damage 

Severe injury, toxins, infections 

Cell Size Shrinks (cell condensation) Swells and bursts 

Membrane 
Integrity 

Maintained until late stages Ruptured early 

Inflammation No inflammation Inflammatory response present 

Nuclear Changes 
DNA fragmentation, chromatin 
condensation 

Nuclear lysis, random DNA 
degradation 

Phagocytosis 
Apoptotic bodies are engulfed by 
macrophages 

Cellular debris spills into 
surrounding tissue 

Examples 
Embryonic development, immune 
system regulation 

Myocardial infarction, burns, 
infections 

 
 

 

Mechanism of Apoptosis 

Apoptosis is a carefully controlled process that involves the activation of caspases (proteases) 
through two main pathways: 

1. Intrinsic (Mitochondrial) Pathway 

o Triggered by DNA damage, oxidative stress, or lack of growth factors. 



 

 

 

o Mitochondria release cytochrome c, which activates caspase-9 and leads to cell 
death. 

2. Extrinsic (Death Receptor) Pathway 

o Triggered by external signals like Fas ligand (FasL) or Tumor Necrosis Factor 
(TNF-α) binding to death receptors. 

o Activates caspase-8, leading to apoptosis. 

 

Mechanism of Necrosis 

Necrosis occurs due to severe injury, such as ischemia, infections, toxins, or mechanical 
damage. The process involves: 

1. Loss of ATP production → Cell swelling and ion imbalance. 

2. Cell membrane rupture → Leakage of cellular contents. 

3. Inflammatory response → Recruitment of immune cells. 

 

Clinical Significance 

 Apoptosis Dysregulation: 

o Excessive apoptosis → neurodegenerative diseases (e.g., Alzheimer’s, 
Parkinson’s). 

o Reduced apoptosis → Cancer (uncontrolled cell proliferation). 

 Necrosis in Disease: 

o Myocardial infarction: Oxygen deprivation leads to necrosis of heart tissue. 

o Gangrene: Necrosis due to infection or loss of blood supply. 

 

Q: Wound Healing Stages? 

A: Introduction 

 



 

 

Wound healing is a complex biological process that restores the integrity of injured tissues. It 
involves cellular, molecular, and biochemical events that work together to repair tissue 
damage. The process can be categorized into four overlapping stages: Hemostasis, 
Inflammation, Proliferation, and Remodeling (Maturation). 

 

Stages of Wound Healing 

1. Hemostasis (Immediate – Minutes to Hours) 

Purpose: To stop bleeding and form a clot. 

꼡 Vasoconstriction: Blood vessels constrict to minimize blood loss. 

꼡 Platelet Activation: Platelets aggregate at the injury site and release thromboxane A2 and 
ADP, attracting more platelets. 

꼡 Coagulation Cascade: Leads to the formation of a fibrin clot that acts as a temporary plug. 

꼡 Clot Formation: Prevents further bleeding and acts as a scaffold for the next stages. 

Example: A minor cut stops bleeding within minutes due to this stage. 

 

2. Inflammatory Phase (0–4 Days) 

Purpose: To remove debris, fight infection, and initiate repair. 

꼡 Vasodilation: Blood vessels widen to allow immune cells to reach the wound. 

꼡 White Blood Cell Recruitment: 

 

 Neutrophils: Arrive first, phagocytose bacteria and dead cells. 

 Macrophages: Replace neutrophils, release growth factors (TGF-β, VEGF) to stimulate 
tissue repair. 
 Cytokine Release: TNF-α, IL-1, and IL-6 enhance immune response and promote  

 new blood vessel formation (angiogenesis). 
 Clinical Signs: Redness, heat, swelling, pain, and loss of function. 

Example: A wound that turns red and slightly swollen for a few days indicates inflammation. 

 

3. Proliferation Phase (4–21 Days) 



 

Purpose: To rebuild damaged tissue. 

 Fibroblast Activation: Fibroblasts synthesize collagen and extracellular matrix (ECM) for 
tissue repair. 
Angiogenesis: Formation of new blood vessels to supply nutrients. 
Granulation Tissue Formation: New connective tissue and capillaries form, filling the wound. 
Epithelialization: Skin cells (keratinocytes) migrate across the wound to cover the surface. 
Myofibroblast Activity: Begins wound contraction to reduce wound size. 

Example: A wound starts to develop pinkish granulation tissue during this stage. 

 

4. Remodeling (Maturation) Phase (21 Days – 1 Year) 

Purpose: Strengthen and restructure the healed tissue. 

Collagen Remodeling: Type III collagen (weak) is replaced by Type I collagen (strong). 
Capillary Regression: Excess blood vessels disappear, making the scar less red. 
Tissue Strengthening: Wound achieves 80% of original skin strength over time but never 
regains 100%. 

 Example: A deep wound that initially appears red gradually fades into a pale scar over months. 

 

Factors Affecting Wound Healing 

 Positive Factors: Proper nutrition, good blood supply, absence of infection. 

 Negative Factors: Diabetes, smoking, poor nutrition, and chronic infections slow 
healing. 

 

Q: Enzyme Leakage in Cell Injury? 

A: Enzyme leakage refers to the release of intracellular enzymes into the bloodstream or 
surrounding tissues due to cellular damage or death. When cells are injured, especially during 
necrosis (uncontrolled cell death), the structural integrity of the cell membrane is compromised. 
As a result, enzymes that are normally contained within the cytoplasm or organelles (like the 
liver or heart) leak into the extracellular space, which can be detected using blood tests. These 
enzymes serve as biomarkers of cellular injury and help in the diagnosis and monitoring of 
various pathological conditions. 

Mechanisms of Enzyme Leakage 

Cell Membrane Damage 



 

 

The plasma membrane is a lipid bilayer that helps maintain cellular integrity. When it is 
disrupted, typically by physical trauma, ischemia, or toxins, intracellular contents, including 
enzymes, are released into the extracellular space. 

Example: In myocardial infarction (heart attack), ischemic damage causes rupture of the 
myocardial cell membrane, leading to the leakage of creatine kinase (CK-MB), troponin, and 
lactate dehydrogenase (LDH) into the bloodstream. 

Mitochondrial Injury 

Mitochondrial membranes are also vulnerable to injury, particularly during hypoxia (lack of 
oxygen) or oxidative stress (free radicals). When mitochondrial membranes rupture, cytochrome 
C and other enzymes like aspartate aminotransferase (AST) are released into the cytoplasm, and 
eventually into the bloodstream. 

Example: In liver damage, ALT (alanine aminotransferase) and AST (aspartate 
aminotransferase) leak out of damaged hepatocytes. 

Endoplasmic Reticulum (ER) Dysfunction 

The ER is involved in protein synthesis and storage of calcium ions. During cell injury, 
especially due to ischemia or toxins, calcium influx into the ER leads to protein misfolding, 
contributing to cellular stress and eventual leakage of enzymes like alkaline phosphatase (ALP). 

Example: Biliary obstruction or liver diseases can cause increased ALP levels due to damage to 
the liver’s bile duct cells. 

Key Enzymes Released in Cell Injury 

Creatine Kinase (CK) 

Function: CK is involved in ATP production in muscle cells. 

Source of Release: Released from damaged muscle cells (skeletal and cardiac). 

Clinical Relevance: Increased levels of CK-MB are highly specific to myocardial infarction, 
whereas total CK levels are raised in muscle damage (e.g., rhabdomyolysis). 

Troponin 

Function: Troponin is a regulatory protein found in cardiac muscle cells, involved in muscle 
contraction. 

Source of Release: Troponin is released into the bloodstream after myocardial cell injury. 

 



 

 

Clinical Relevance: Troponin I and T are cardiac-specific markers used to diagnose myocardial 
infarction. Elevated levels persist longer than CK-MB, making troponin an essential biomarker 
for detecting heart attacks. 

Aspartate Aminotransferase (AST) and Alanine Aminotransferase (ALT) 

Function: These enzymes are involved in amino acid metabolism. 

Source of Release: Released from liver and cardiac cells during damage. 

Clinical Relevance: ALT is more specific to the liver, and AST is elevated in liver and muscle 
damage (also seen in myocardial infarction). Elevated levels of both enzymes suggest 
hepatocellular injury, such as in hepatitis or cirrhosis. 

Lactate Dehydrogenase (LDH) 

Function: LDH is involved in the conversion of lactate to pyruvate during anaerobic respiration. 

Source of Release: Found in almost every cell in the body, but is particularly elevated in muscle, 
liver, heart, and kidney cells when damaged. 

Clinical Relevance: LDH levels are elevated in a variety of conditions, including heart attacks, 
liver diseases, and hemolysis. Elevated LDH can be used to monitor tissue injury. 

Alkaline Phosphatase (ALP) 

Function: ALP is an enzyme involved in the hydrolysis of phosphate esters. 

Source of Release: Released from cells in the liver, bone, and bile ducts. 

Clinical Relevance: Increased levels of ALP suggest liver disease (cholestasis) or bone disorders 
(e.g., osteomalacia, Paget’s disease). 

 

1-mark questions: 

Cell Injury and Adaptation 

Q: What is cell injury? 

A: Cell injury is any deviation from normal cell structure or function resulting from harmful 
stimuli, which can be reversible or irreversible. 

Q: Define homeostasis. 

 



 

 

A: Homeostasis is the maintenance of a stable internal environment in a cell or organism despite 
external changes. 

 

Q: What are the components of a feedback system? 

A: Feedback systems consist of sensors (receptors), a control center (integrating center), and 
effectors that restore balance, operating via negative or positive feedback loops. 

 

Q: Name one common cause of cellular injury. 

A: Hypoxia, or a lack of oxygen, is a common cause of cellular injury. 

 

Q: How does cell membrane damage affect a cell? 

A: Damage to the cell membrane disrupts integrity, causing leakage of ions, metabolites, and 
enzymes, which can lead to cell death. 

 

Q: What is the consequence of mitochondrial damage in a cell? 

A: Mitochondrial damage impairs ATP production, leading to energy depletion and triggering 
cell death pathways (apoptosis or necrosis). 

 

Q: What happens when ribosomes are damaged? 

A: Damage to ribosomes reduces protein synthesis, compromising the cell’s ability to repair and 
maintain its functions. 

 

Q: How does nuclear damage contribute to cell injury? 

A: Nuclear damage can result in DNA fragmentation and impaired transcription, leading to cell 
dysfunction and death. 

 

Q: Define atrophy in terms of cell adaptation. 

A: Atrophy is the reduction in cell size and function due to decreased workload or chronic injury. 



 

 

Q: What is hypertrophy? 

A: Hypertrophy is the increase in cell size resulting from an increased workload or hormonal 
stimulation, without an increase in cell number. 

 

Q: Define hyperplasia. 

A: Hyperplasia is the increase in the number of cells in an organ or tissue in response to a 
stimulus. 

 

Q: What is metaplasia? 

A: Metaplasia is the reversible transformation of one differentiated cell type into another, usually 
as an adaptive response to chronic stress. 

 

Q: Define dysplasia. 

A: Dysplasia is the disordered growth and abnormal development of cells, often regarded as a 
precancerous condition. 

 

Q: What does cell swelling indicate? 

A: Cell swelling indicates an increase in intracellular water due to failure of ion pumps and loss 
of membrane integrity, a common early sign of reversible cell injury. 

 

Q: What is intracellular accumulation? 

A: Intracellular accumulation is the build-up of substances (such as lipids or misfolded proteins) 
within the cell, often due to metabolic dysfunction. 

 

Q: What is calcification in the context of cell injury? 

A: Calcification is the deposition of calcium salts in damaged tissues, which can occur in both 
dystrophic (local tissue damage) and metastatic (systemic hypercalcemia) forms. 

 



 

Q: What does enzyme leakage from a cell indicate? 

A: Enzyme leakage signals damage to the cell membrane, allowing normally intracellular 
enzymes to escape into the extracellular space. 

 

Q: What is acidosis in relation to cell injury? 

A: Acidosis is the accumulation of acid within the cell, lowering the intracellular pH and 
impairing enzyme function, which can contribute to cell death. 

 

Q: How is alkalosis defined in the cellular context? 

A: Alkalosis is a condition where there is an excess of base or a loss of acid, leading to an 
increased pH; although less common than acidosis in injury, it may occur as a compensatory 
response. 

 

Q: What is meant by electrolyte imbalance in cell injury? 

A: Electrolyte imbalance refers to abnormal concentrations of ions (such as Na⁺, K⁺, Ca²⁺, Cl⁻) 
that disrupt normal cellular functions and electrical gradients. 

 

Inflammation and Repair 

Q: What is inflammation? 

A: Inflammation is the body’s protective response to injury or infection, characterized by 
redness, heat, swelling, pain, and loss of function. 

 

Q: List the cardinal signs of inflammation. 

A: The cardinal signs are redness (rubor), heat (calor), swelling (tumor), pain (dolor), and loss of 
function (functio laesa). 

 

Q: Differentiate between acute and chronic inflammation. 

A: Acute inflammation is a rapid, short-term response to injury, whereas chronic inflammation is 
prolonged and can lead to tissue damage and fibrosis. 

 



 

Q: How does increased vascular permeability contribute to inflammation? 

A: Increased vascular permeability allows plasma proteins and leukocytes to leave the 
bloodstream and enter the injured tissue, aiding in defense and repair. 

 

Q: What is the significance of leukocyte migration in inflammation? 

A: Leukocyte migration (chemotaxis) is crucial for bringing immune cells to the site of injury or 
infection, where they help remove pathogens and debris. 

 

Q: Name one key mediator of inflammation. 

A: Histamine is a key mediator that increases vascular permeability and causes vasodilation. 

 

Q: What are the basic phases of wound healing in the skin? 

A: Wound healing occurs in phases: hemostasis, inflammation, proliferation (including 
granulation tissue formation and re-epithelialization), and remodeling. 

 

Q: Briefly explain the pathophysiology of atherosclerosis. 

A: Atherosclerosis involves endothelial injury, lipid accumulation, inflammatory cell infiltration, 
and plaque formation in arterial walls, which can lead to arterial narrowing and thrombosis. 

 

 

 

                                                                Unit-II 

 

1. What does the ECG show in prinzmetal angina? 

a) ST segment elevation 

b) ST segment depression 

c) P wave absent 

d) Prolong PR interval 



 

2. What type of cardiomyopathy is most commonly associated with the sudden death of 
young athletes? 

a) Hypertrophic 

b) Dilated 

c) Restrictive 

 
3. What is the cause of right-sided heart failure? 

a) Left Ventricle failure 

b) Chronic lung disease 

c) Both 
 

4. What is the most commonly involved coronary artery in myocardial Infarction (MI)? 

a) Right coronary artery (RCA) 

b) Left anterior descending artery (LAD) 

c) Left Circumflex artery (LCA) 

d) Posterior descending artery 

 

5. What are the characteristics of stable angina? 

a) Chest pain that occurs with the exertion and/or emotion stress 

b) Severe and crushing chest pain (>20 min) 

c) Chest pain at rest 

d) Bradycardia 

6. Secondary HTN is occurs mainly by ……………………….. 

a) Renal artery stenosis 

b) Genetic 

c) Obesity 

d) Diabetes 

7. What is the main pathogenesis pathway for Angina? 



 

a) Myocardial Ischemia 

b) Over sympathetic activation 

c) Activation of RAAS 

d) None 
 

8. Chronic Atherosclerosis may lead to 

a) MI 

b) Angina 

c) CHF 

d) All 
 

9. Chronic smoking may resulted in ………………….. 

a) Enhance protease activity 

b) Enhance ciliary movement 

c) Metaplasia 

d) All 

10. Dilated bronchi is the gross feature of ……………………….. 

a) Asthma 

b) Bronchiolitis 

c) Bronchiectasis 

d) Emphysema 

11. Discuss the causes, pathophysiology, and treatment of asthma. 

Asthma is a chronic inflammatory disease of the airways characterized by reversible airflow 
obstruction, bronchoconstriction, and mucus production. 

Causes: 

1. Allergens (dust, pollen, pet dander). 
2. Environmental factors (air pollution, smoke). 
3. Exercise, cold air, or stress. 
4. Genetic predisposition. 



 

Pathophysiology: 

 Exposure to triggers leads to the activation of mast cells, eosinophils, and T 
lymphocytes. 

 Inflammatory mediators like histamines and leukotrienes cause bronchial hyper-
responsiveness and bronchoconstriction. 

 This results in narrowing of the airways, excessive mucus production, and difficulty 
in breathing. 

 

Symptoms: 

1. Wheezing. 
2. Shortness of breath. 
3. Chest tightness. 
4. Coughing, particularly at night or early morning. 

Treatment: 

1. Bronchodilators (e.g., salbutamol) to relieve acute symptoms. 
2. Inhaled corticosteroids (e.g., budesonide) to reduce inflammation. 
3. Leukotriene receptor antagonists (e.g., montelukast) to control symptoms. 

12. Define myocardial infarction. 

A myocardial infarction (heart attack) occurs when there is a complete blockage of a coronary 
artery, leading to death of heart muscle tissue due to a lack of oxygen (ischemia). It is usually 
caused by atherosclerotic plaque rupture and blood clot formation. 

13. What is angina pectoris? 

Answer: Angina pectoris is chest pain or discomfort caused by reduced blood flow to the heart 
muscle (myocardial ischemia). It is typically triggered by physical exertion or stress and relieved 
by rest or nitro glycerine. It is a symptom of coronary artery disease. 

 

14. What are bronchodilators? 

Answer: Bronchodilators are medications that relax the muscles around the airways, helping 
to open up the airways and improve airflow in conditions like asthma and COPD. Examples 
include beta-agonists (e.g., salbutamol) and anti cholinergics 



 

17. What is emphysema? 

Answer: Emphysema is a type of COPD in which the alveoli (air sacs in the lungs) are damaged, 
resulting in reduced surface area for gas exchange and difficulty in breathing. The lungs lose 
elasticity, and the air gets trapped, causing breathlessness. 

 

18. Differentiate between asthma and COPD. 

Asthma COPD 
Asthma is a chronic inflammatory disorder of 
the airways, characterized by reversible 
airflow obstruction and bronchial hyper 
responsiveness. 

COPD is a progressive lung disease that 
involves irreversible airflow limitation and 
chronic inflammation, typically caused by 
exposure to harmful particles like smoke. 

Usually triggered by allergens (dust, pollen, 
pet dander), irritants, or exercise. Often has a 
genetic component. 

Primarily caused by long-term exposure to 
noxious gases, particularly cigarette 
smoking or air pollution. 

Typically occurs early in life (childhood or 
adolescence). 

Usually develops in older adults, typically 
over the age of 40, with a long history of 
smoking or environmental exposure. 

Predominantly eosinophils and mast cells. 
 

Predominantly neutrophils and 
macrophages. 

Wheezing, shortness of breath, chest 
tightness, and coughing, especially at night 
or early morning. 

Chronic cough, sputum production, 
dyspnea (shortness of breath) that 
progressively worsens over time. 

Reversible airflow obstruction with 
bronchodilators 

Irreversible airflow obstruction with 
limited or no improvement in FEV1 after 
bronchodilator use. 

 

 

19. Explain the causes and symptoms of Chronic Obstructive Pulmonary Disease (COPD). 

Answer: Chronic Obstructive Pulmonary Disease (COPD) is a progressive lung disease that 
causes airflow limitation and includes chronic bronchitis and emphysema. 

Causes: 

1. Smoking: The leading cause of COPD. 
2. Environmental factors: Long-term exposure to air pollutants, chemicals, or dust. 
3. Genetic factors: Alpha-1 antitrypsin deficiency can predispose individuals to COPD. 

Symptoms: 

1. Chronic cough with mucus production. 
2. Dyspnea (shortness of breath), especially during physical activity. 
3. Wheezing. 
4. Fatigue. 



 

 

5. Frequent respiratory infections. 

20. Explain the causes, pathophysiology, and management of acute renal failure (acute 
kidney injury). 

Answer: Acute renal failure (acute kidney injury) is a sudden loss of kidney function that occurs 
within hours or days, leading to the accumulation of waste products and fluids in the body. 

Causes: 

1. Prerenal: Reduced blood flow to the kidneys (e.g., dehydration, heart failure, shock). 
2. Intrarenal: Direct damage to kidney tissues (e.g., glomerulonephritis, nephrotoxins like 

certain drugs). 
3. Postrenal: Obstruction of urine flow (e.g., kidney stones, tumors). 

Pathophysiology: 

 Inadequate blood supply or damage to the kidney causes a reduction in glomerular 
filtration rate (GFR). 

 This leads to azotemia (accumulation of nitrogenous wastes like urea) and electrolyte 
imbalances. 

 Untreated, it can progress to multiorgan failure. 

 

Management: 

1. Fluid and electrolyte balance: Correcting dehydration or fluid overload. 
2. Dialysis: May be necessary in severe cases to remove waste products from the blood. 
3. Treating the underlying cause: For example, discontinuing nephrotoxic drugs or 

relieving urinary ob 



 

. 

 

21. Describe the pathophysiology and clinical manifestations of congestive heart failure 
(CHF). 

Answer: Congestive heart failure (CHF) occurs when the heart is unable to pump blood 
effectively, leading to congestion in the lungs and peripheral tissues. 

 

Pathophysiology: 

 CHF can be caused by either systolic dysfunction (inability of the heart to contract 
effectively) or diastolic dysfunction (inability of the heart to relax and fill properly). 

 The body compensates through mechanisms like activation of the renin-angiotensin-
aldosterone system (RAAS) and sympathetic nervous system, which initially helps but 
eventually leads to fluid retention, vasoconstriction, and increased heart workload. 

 

 

Clinical Manifestations: 

1. Dyspnea (shortness of breath), particularly during exertion or lying down. 
2. Edema: Swelling in the legs, ankles, or abdomen due to fluid retention. 
3. Fatigue and weakness. 



 

 

4. Orthopnea: Difficulty breathing while lying flat. 
5. Elevated jugular venous pressure (JVP). 

22. Discuss in detail the pathophysiology, causes, and complications of hypertension. 

Answer: Hypertension (high blood pressure) is a chronic medical condition in which the blood 
pressure in the arteries is persistently elevated, generally defined as systolic pressure >140 
mmHg and/or diastolic pressure >90 mmHg. 

Causes: 

1. Primary (Essential) Hypertension: No identifiable cause; influenced by factors such as 
genetics, age, high salt intake, obesity, stress, and sedentary lifestyle. 

2. Secondary Hypertension: Results from other conditions such as kidney disease, 
endocrine disorders, or the use of certain medications (e.g., steroids, birth control pills). 

Pathophysiology: 

 Increased Peripheral Resistance: Due to constriction of small arteries and arterioles, 
increasing the workload on the heart. 

 Abnormal Renin-Angiotensin-Aldosterone System (RAAS): Overactivation of RAAS 
increases blood volume and systemic vascular resistance. 

 Sympathetic Nervous System Activation: Leads to vasoconstriction, elevated heart rate, 
and increased cardiac output. 

Complications: 

1. Cardiovascular: Hypertrophy of the heart (left ventricular hypertrophy), heart failure, 
increased risk of stroke and myocardial infarction. 

2. Renal: Chronic kidney disease due to damage to renal arteries. 
3. Ocular: Hypertensive retinopathy leading to vision impairment. 
4. Neurological: Increased risk of cerebral hemorrhage or stroke. 

Management: 

 Lifestyle modifications: Weight loss, salt reduction, physical activity. 
 Medications: ACE inhibitors, beta-blockers, calcium channel blockers, and diuretics 

 

 

 

 

 



 

 

23. Differentiate between stable angina and unstable angina. 

STABLE ANGINA UNSTABLE ANGINA 
Predictable pattern of pain. Triggered by 
physical exertion, emotional stress, or heavy 
meals. 

Unpredictable pattern of pain, can occur at 
rest or with minimal exertion 

Short duration, typically lasting 5-10 minutes. Lasts longer, often over 10-20 minutes. 
Pain intensity remains the same over time. Pain is usually more intense and may 

progressively worsen. 
Caused by fixed atherosclerotic plaque in 
the coronary arteries, leading to a mismatch 
between oxygen supply and demand during 
exertion. The artery is narrowed but not 
completely blocked. 

Caused by rupture of an atherosclerotic 
plaque, leading to partial or transient 
obstruction by thrombus (blood clot). High 
risk of complete artery blockage. Considered 
a form of acute coronary syndrome. 

Chronic condition that can be managed with 
lifestyle changes and medications. Lower 
immediate risk of heart attack. 

 

Medical emergency as it can progress to 
myocardial infarction (heart attack). Requires 
urgent evaluation and treatment (often 
hospitalization). 

Typically no significant changes on ECG at 
rest. 

May show ischemic changes on ECG even at 
rest, such as ST depression or T-wave 
inversion. 

 

24. Define Congestive Heart Failure. Discuss pathogenesis, sign and symptoms of the 
disease 

Congestive Heart Failure (CHF) is a clinical syndrome where the heart's ability to pump blood 
is impaired, leading to inadequate tissue perfusion and congestion of the body's tissues. CHF is 
not a disease itself, but a manifestation of underlying cardiovascular conditions. It is 
characterized by fluid retention, breathlessness, fatigue, and reduced exercise tolerance due to 
the heart's inability to supply sufficient blood flow to meet the metabolic needs of the body. 

Types of Congestive Heart Failure 

1. Left-sided Heart Failure: 
o Affects the left ventricle's ability to pump blood into systemic circulation. 
o Leads to pulmonary congestion and shortness of breath. 

2. Right-sided Heart Failure: 
o Affects the right ventricle’s ability to pump blood into the pulmonary circulation. 
o Leads to systemic venous congestion, causing peripheral edema, ascites, and 

hepatomegaly. 

 

 



 

 

3. Systolic Heart Failure (HFrEF): 
o Reduced ejection fraction (<40%). 
o The heart’s contractile function is impaired. 

4. Diastolic Heart Failure (HFpEF): 
o Preserved ejection fraction (>50%) but impaired ventricular relaxation. 
o Heart cannot properly fill with blood during diastole. 

5. Acute vs. Chronic Heart Failure: 
o Acute: Rapid onset, often after myocardial infarction or valve rupture. 
o Chronic: Slow, progressive worsening of heart function. 

Signs and Symptoms 

CHF typically manifests as a combination of symptoms and physical findings: 

 Dyspnea (shortness of breath) on exertion or at rest. 
 Orthopnea (difficulty breathing while lying flat). 
 Paroxysmal nocturnal dyspnea (sudden breathlessness at night). 
 Fatigue and weakness due to reduced cardiac output. 
 Peripheral edema (swelling in the legs, ankles, and feet). 
 Jugular venous distention (visible swelling of the neck veins). 
 Weight gain due to fluid retention. 
 Cough and wheezing, often worse at night due to pulmonary congestion. 
 Tachycardia and palpitations. 
 Ascites (fluid accumulation in the abdomen) in severe cases of right-sided heart failure. 

Etiology 

 Coronary artery disease (CAD): The most common cause, particularly following a 
myocardial infarction (heart attack). 

 Hypertension: Chronic high blood pressure increases the workload of the heart, leading 
to hypertrophy and eventually heart failure. 

 Cardiomyopathies: Diseases of the heart muscle, including dilated, hypertrophic, and 
restrictive cardiomyopathies. 

 Arrhythmias: Tachyarrhythmias (e.g., atrial fibrillation) and bradyarrhythmias can 
reduce the efficiency of the heart’s pumping. 

 Congenital heart disease: Birth defects affecting heart structure can lead to heart failure. 
 Chronic lung disease: Conditions such as chronic obstructive pulmonary disease 

(COPD) can lead to cor pulmonale (right-sided heart failure). 
 Diabetes: Strongly associated with heart failure, often through coronary artery disease 

and hypertension. 
 Infections: Viral infections like myocarditis can directly damage the heart muscle 

 

 



 

Pathogenesis 

The pathophysiology of CHF is multifactorial and involves: 

 Myocardial damage or stress → Decreased Cardiac Output (CO). 
 Neurohormonal Activation: Reduced CO activates compensatory mechanisms like the 

sympathetic nervous system (SNS) and the renin-angiotensin-aldosterone system 
(RAAS). 

o SNS Activation increases heart rate and contractility to maintain CO, but 
chronically leads to increased myocardial oxygen demand and ventricular 
remodeling. 

o RAAS Activation promotes vasoconstriction, sodium, and water retention, 
leading to increased blood volume and further stress on the heart. 

 Ventricular Remodeling: Chronic pressure and volume overload lead to structural 
changes in the heart, such as dilation (in systolic dysfunction) or hypertrophy (in diastolic 
dysfunction). 

 Increased Afterload and Preload: The heart has to pump against increased vascular 
resistance (afterload) and fluid overload (preload), worsening its function over time. 

 

25. Define Myocardial infarction. Describe the pathogenesis and diagnosis of the disease. 

Myocardial infarction (MI), commonly known as a heart attack, refers to the irreversible 
death (necrosis) of heart muscle tissue (myocardium) due to prolonged lack of blood supply 
(ischemia). This typically occurs when one of the coronary arteries, which supply the heart 
muscle with oxygenated blood, becomes blocked, leading to damage and loss of heart function in 
the affected area. 

Pathogenesis of Myocardial Infarction: 

1. Atherosclerosis and Plaque Formation: 
o The most common cause of MI is atherosclerosis, a condition where fatty 

deposits (atherosclerotic plaques) build up in the walls of coronary arteries. 
o Over time, these plaques can grow, narrowing the arteries and restricting blood 

flow to the myocardium. This process is called coronary artery disease (CAD). 

Plaque Rupture or Erosion: 

 A myocardial infarction is often triggered when the fibrous cap of an atherosclerotic 
plaque ruptures or erodes. 

 Plaque rupture exposes the underlying lipid core to the bloodstream, which activates 
platelets and the clotting cascade. 

 

Thrombus (Blood Clot) Formation: 



 

 The rupture or erosion of the plaque leads to the formation of a thrombus (blood clot) at 
the site of the plaque. 

 The thrombus can partially or completely block the coronary artery, resulting in a sudden 
and severe reduction in blood flow (coronary occlusion). 

 

Myocardial Ischemia and Necrosis: 

 Once the blood supply to a portion of the myocardium is cut off, oxygen and nutrients 
cannot reach the affected area. 

 If ischemia persists for more than 20-30 minutes, myocardial cells begin to die 
(necrosis). The extent and location of necrosis depend on the size of the blocked artery 
and the area it supplies. 

 The longer the duration of the occlusion, the more myocardial tissue is affected, which 
can lead to complications such as heart failure or arrhythmias. 

Inflammatory Response and Remodelling: 

 After myocardial necrosis occurs, the body mounts an inflammatory response to clear 
the dead cells and begin the healing process. 

 Over time, the infarcted area heals by forming scar tissue, a process known as 
myocardial remodelling. However, scar tissue is non-contractile, meaning it cannot 
contribute to the heart’s pumping function, potentially leading to weakened heart function 
(heart failure). 

Diagnosis of Myocardial Infarction: 

1. Clinical Presentation: 
o Chest Pain (Angina):  
o Associated Symptoms: Patients may experience shortness of breath, nausea, 

vomiting, sweating (diaphoresis), fatigue, dizziness, or a feeling of impending 
doom (anxiety). 

o Atypical Symptoms: In some cases, particularly in the elderly, women, or people 
with diabetes, MI may present with atypical symptoms, such as fatigue, 
indigestion, or weakness. 

2. Electrocardiogram (ECG): 
o ST-segment Elevation Myocardial Infarction (STEMI): In a complete 

coronary artery occlusion, the ECG shows ST-segment elevation in the leads 
corresponding to the affected area of the heart. This is a sign of acute, trans mural 
ischemia. 

 

o Non-ST-segment Elevation Myocardial Infarction (NSTEMI): In cases of 
partial coronary occlusion, the ECG may show ST-segment depression, T-wave 
inversion, or be nonspecific. There is no ST elevation but myocardial damage 
still occurs. 

3. Cardiac Biomarkers: 



 

o When myocardial cells are damaged or die, they release enzymes and proteins 
into the bloodstream, which can be detected via blood tests.  

4. Imaging Studies: 
o Echocardiography 
o Coronary Angiography 
o Cardiac MRI 

5. Other Tests: 
o Chest X-ray 
o Stress Tests  

 

26. Write down the major complications of untreated Hypertension 

Cardiovascular Disease (CVD): Chronic high blood pressure causes damage to the arteries, 
leading to conditions like coronary artery disease, heart attacks, and heart failure. The heart 
works harder to pump blood, which can result in left ventricular hypertrophy and eventual heart 
failure. 

Stroke: Hypertension is a major risk factor for both ischemic and hemorrhagic strokes. It 
weakens blood vessels in the brain, leading to clot formation (ischemic stroke) or rupture 
(hemorrhagic stroke), causing brain damage. 

Chronic Kidney Disease (CKD): Hypertension can damage the small blood vessels in the 
kidneys, impairing their ability to filter waste and leading to kidney failure over time. This can 
result in the need for dialysis or kidney transplantation. 

Aneurysm: High blood pressure can weaken blood vessel walls, increasing the risk of an 
aneurysm (an abnormal bulge in the wall of an artery). A ruptured aneurysm is life-threatening 
and can occur in critical areas like the aorta. 

Vision Loss (Hypertensive Retinopathy): Untreated hypertension can damage the blood vessels 
in the eyes, leading to retinopathy, which may cause blurred vision, bleeding in the eye, or 
permanent vision loss if left untreated. 

 

27. Write a note on COPD? 

Chronic Obstructive Pulmonary Disease (COPD) is a progressive lung disease characterized 
by long-term breathing problems and poor airflow. It primarily includes two main conditions: 
chronic bronchitis and emphysema. Both conditions cause airflow obstruction and make it 
difficult for patients to breathe. 

Causes: 

 The primary cause of COPD is long-term exposure to irritants that damage the lungs. 
The most common cause is smoking. 



 

 Other contributing factors include long-term exposure to air pollution, occupational 
dusts and chemicals, and genetic factors (like Alpha-1 antitrypsin deficiency). 

Symptoms: 

 Shortness of breath, especially during physical activity. 
 Chronic cough, often with mucus production. 
 Wheezing or chest tightness. 
 Frequent respiratory infections. 
 Fatigue and reduced ability to exercise. 

Diagnosis: 

 Pulmonary function tests (PFTs), such as spirometry, measure lung capacity and 
airflow. 

 Chest X-rays or CT scans can show emphysema or other lung damage. 
 Arterial blood gas tests measure oxygen and carbon dioxide levels in the blood. 

Complications: 

 COPD can lead to severe respiratory infections, lung cancer, heart disease, and 
respiratory failure in advanced stages. 

 

28. Differentiate between atherosclerosis and arteriosclerosis 

Atherosclerosis Arteriosclerosis 
Atherosclerosis is a specific type of 
arteriosclerosis that involves the buildup of 
plaques made of fat, cholesterol, calcium, and 
other substances in the inner lining of the 
arteries (the intima). 

Arteriosclerosis is a general term used to 
describe the hardening and thickening of 
the arterial walls, which can occur for a 
variety of reasons, not necessarily due to 
plaque buildup. 

Over time, these plaques harden and narrow 
the arteries, restricting blood flow. Plaque 
buildup can also lead to a rupture, causing 
blood clots that may completely block an 
artery, leading to heart attacks, strokes, or 
other serious cardiovascular events. 

Arteriosclerosis refers to the loss of elasticity 
in the arteries, which may be caused by aging, 
high blood pressure, or other factors. It 
encompasses a range of conditions affecting 
arteries, including atherosclerosis. 

It is a primary cause of coronary artery 
disease (CAD), stroke, and peripheral artery 
disease. 

A broader term that includes conditions like 
arteriolosclerosis (affecting small arteries) 
and Monckeberg’s arteriosclerosis (calcium 
deposition in the middle layer of arteries). 

Affects large and medium-sized arteries. Can affect small and large arteries.    
 

 

 



 

 

 

                                                            Unit-III and IV 

1. Define Anaemia and discuss their types. 

 Anaemia is the condition in which the oxygen carrying capacity insufficient to meet 
physiological needs which vary by age, sex, smoking and pregnancy. 

 In this oxygen carrying capacity of blood is reduced -------) Total number of RBCs 
decrease-------) decrease the level of oxygen----------) Decrease the production of ATP 
and energy. 

 Anaemia is the associated with the reduction in circulating haemoglobin because of 
reduced number of erythrocytes. 

 On the basis of cause: anaemia is 3 types  

 Bleeding (iron deficiency) 

 Hypo proliferation anaemia (in adequate production of normal blood cell) 

 Haemolytic (Destruction of blood cells) 

 On the basis of morphology: anaemia is 3 types 

 Microcytic 

 Narmocytic 

 Macrocytic  
   
2. Discuss the pathophysiology of Iron deficiency anaemia.  
It is cause by excessive loss of iron/ adequate absorption of iron. It is most often in female than 
male. 
Iron absorption is regulated by iron need & body stores -----------) Iron stores are low, higher 
proportion of available iron is absorbed. 
Pathogenesis: 
Iron is an essential element for erythropoiesis, tissue respiration and several enzyme catalysed 
reaction. 
The average adult body contain 3-5g elemental iron. 
 

1. Reduced Iron Intake or Increased Loss 

 Inadequate dietary intake: Insufficient iron-rich foods (e.g., meat, green leafy vegetables) 
can lead to depleted iron stores. 

 Increased losses: 
o Chronic blood loss (e.g., due to gastrointestinal bleeding, heavy menstruation, or 

parasitic infections like hookworm) is a common cause. 
o Increased physiological demands during growth (e.g., in children, adolescents, 

and pregnant women) or in athletes can exceed dietary iron intake. 



 

2. Depletion of Iron Stores 

Iron is stored as ferritin and hemosiderin in the liver, spleen, and bone marrow. Prolonged 
deficits lead to: 

 Depletion of storage iron, reflected by reduced serum ferritin levels (an early marker of 
IDA). 

 A compensatory increase in transferrin (the iron transport protein) to maintain iron 
delivery, but this leads to a reduction in transferrin saturation. 

 

3. Impaired Hemoglobin Synthesis 

Iron is a key component of heme, which forms hemoglobin. Without sufficient iron: 

 RBC production in the bone marrow slows (due to impaired heme synthesis). 
 Newly produced RBCs are smaller (microcytic) and contain less hemoglobin 

(hypochromic), resulting in microcytic hypochromic anemia. 

 

4. Decreased Oxygen Delivery to Tissues 

With reduced hemoglobin: 

 RBCs cannot efficiently transport oxygen to tissues, leading to tissue hypoxia. 
 This triggers compensatory mechanisms such as increased cardiac output and elevated 

respiratory rate. 

 

5. Compensatory Physiological Responses 

 The body increases the absorption of dietary iron in the small intestine (especially in the 
duodenum) through upregulation of divalent metal transporter-1 (DMT-1) and 
ferroportin. 

 There is suppression of hepcidin, a hormone that inhibits iron absorption and release from 
stores, to maximize iron availability. 

 

Clinical Manifestations 

The consequences of the above pathophysiology include: 

 General symptoms: Fatigue, pallor, weakness, and shortness of breath. 
 Neurological symptoms: Poor concentration, irritability, and in children, developmental 

delays. 
 Pica: Cravings for non-nutritive substances (e.g., ice, clay). 
 Koilonychia: Spoon-shaped nails due to tissue hypoxia. 



 

 

 Glossitis and angular stomatitis: Related to epithelial changes due to reduced oxygen 
supply. 

3. Discuss the pathogenesis of Megaloblastic anaemia. 

Megaloblastic anemia is a type of anemia characterized by the presence of large, immature, and 
dysfunctional red blood cells (RBCs) in the bone marrow and peripheral blood. It arises due to 
defective DNA synthesis, primarily caused by deficiencies of vitamin B12 and/or folate, which 
are crucial for nucleotide synthesis. Here’s an in-depth discussion of its pathogenesis: 

 

1. Vitamin B12 and Folate in DNA Synthesis 

 Vitamin B12 (cobalamin) and folate (vitamin B9) are essential for the synthesis of purines 
and thymidine, which are building blocks of DNA. 

 Folate cycle: Folate is converted to tetrahydrofolate (THF) and subsequently to 5,10-
methylenetetrahydrofolate, which donates a methyl group for thymidine synthesis. 

 Vitamin B12 role: It facilitates the conversion of methyl-THF to THF, maintaining the 
folate pool for DNA synthesis. It also converts methylmalonyl-CoA to succinyl-CoA, 
preventing fatty acid buildup in the nervous system. 

 

2. Impaired DNA Synthesis 

 Folate or Vitamin B12 deficiency disrupts DNA synthesis while RNA and protein 
synthesis remain unaffected, leading to: 

o Impaired nuclear maturation: Nuclei in rapidly dividing cells, including 
hematopoietic precursors, lag in development. 

o Cytoplasmic maturation: Unaffected, leading to a mismatch between nuclear and 
cytoplasmic development. 

 This results in the formation of megaloblasts, which are abnormally large and immature 
nucleated RBC precursors. 

 

3. Ineffective Hematopoiesis 

 Bone marrow changes: 
o Hypercellular marrow with increased erythroid precursors, most of which undergo 

apoptosis due to defective maturation. 
o This leads to ineffective erythropoiesis—production of RBCs is decreased despite 

marrow hyperactivity. 
 Peripheral blood findings: 

o Macrocytic RBCs with an elevated mean corpuscular volume (MCV). 
o Anisocytosis (size variation) and poikilocytosis (shape variation). 
o Hypersegmented neutrophils (>5 lobes) due to defective granulopoiesis. 



 

 
4. Neurological Manifestations (Vitamin B12 Deficiency) 

 Vitamin B12 deficiency specifically leads to demyelination in the central and peripheral 
nervous systems due to: 

o Accumulation of methylmalonic acid (MMA), which is neurotoxic. 
o Impaired methionine synthesis, leading to reduced S-adenosylmethionine (SAM), 

essential for myelin maintenance. 
 Neurological symptoms include peripheral neuropathy, ataxia, and in severe cases, 

subacute combined degeneration of the spinal cord. 

 

5. Causes of Deficiencies 

 Vitamin B12 deficiency: 
o Malabsorption (e.g., pernicious anemia due to intrinsic factor deficiency, 

gastrectomy, or ileal resection). 
o Dietary insufficiency (e.g., strict vegan diets). 

 Folate deficiency: 
o Inadequate intake (e.g., poor diet, alcoholism). 
o Increased demand (e.g., pregnancy, hemolysis). 
o Impaired absorption (e.g., celiac disease). 

 

6. Compensatory Mechanisms 

 Increased erythropoietin secretion in response to anemia stimulates erythroid activity, but 
the marrow remains ineffective. 

 Hemolysis of defective precursors releases intracellular contents, causing: 
o Elevated lactate dehydrogenase (LDH). 
o Hyperbilirubinemia (due to heme breakdown). 

 

7. Clinical Manifestations 

 Hematological: Fatigue, pallor, weakness due to anemia. 
 Neurological: Paresthesia, memory loss, and ataxia (specific to B12 deficiency). 
 Gastrointestinal: Glossitis, angular cheilitis, and diarrhea. 

 
4. Difference between Sickle cell anaemia and Thalassemia. 

Sickle cell anaemia Thalassemia 
Mutation in the HBB gene causing 
substitution of valine for glutamic acid at 
position 6 of the β-globin chain (HbS). 

Mutations or deletions in the HBB gene (β-
thalassemia) or HBA1/HBA2 genes (α-
thalassemia), reducing or eliminating globin 
chain production. 



 

Structural defect in the β-globin chain leads 
to abnormal hemoglobin (HbS). 

Quantitative defect in globin synthesis 
(insufficient or absent globin production). 

Abnormal hemoglobin (HbS) polymerizes 
under low oxygen tension, deforming RBCs 
into a sickle shape. 

Imbalance in globin chain production: 
excess α-chains in β-thalassemia or β-chains 
in α-thalassemia cause RBC damage. 

Sickled RBCs are rigid and prone to 
hemolysis, causing anemia and vaso-
occlusion (blockage of blood vessels). 

Ineffective erythropoiesis due to excess 
unpaired globin chains leads to hemolysis 
and bone marrow hyperactivity. 

Stroke, acute chest syndrome, avascular 
necrosis, chronic organ damage.  
- Recurrent infections due to splenic 
dysfunction. 

Growth retardation, severe anemia, skeletal 
abnormalities.  
- Secondary hemochromatosis (iron 
overload). 

Improved with early diagnosis, 
comprehensive care, and hydroxyurea 
therapy; complications can still limit 
lifespan. 

Prognosis depends on severity: mild forms 
have near-normal life expectancy; severe 
forms require lifelong treatment. 

Blood smear: Sickle-shaped RBCs.  
- Hemoglobin electrophoresis: Detects HbS. 

Blood smear: Microcytic, hypochromic 
RBCs, target cells.  
- Hemoglobin electrophoresis: Imbalanced 
globin chain ratios. 

 
5. Define Haemophilia. 
Hemophilia is a hereditary bleeding disorder caused by a deficiency or dysfunction of specific 
clotting factors, resulting in impaired blood clotting. It is characterized by prolonged bleeding, 
either spontaneously or after minor trauma. 
Hemophilia A: Caused by a deficiency of clotting factor VIII (FVIII). This is the most common 
type. 
Hemophilia B: Caused by a deficiency of clotting factor IX (FIX). It is also known as 
Christmas disease. 
Hemophilia C: A rare form caused by a deficiency of factor XI (common in Ashkenazi Jewish 
populations). 

 
 

Endocrine system 
1. Difference between Diabetes mellitus type 1 and type 11. 

Type I Type II 
Autoimmune destruction of insulin-
producing beta cells in the pancreas. 

Insulin resistance in peripheral tissues and 
relative beta-cell dysfunction. 

Typically occurs in childhood or adolescence 
(but can occur at any age). 

Commonly develops in adults, often after 
age 40, but increasing in children due to 
obesity. 

- Genetic predisposition (e.g., HLA-DR3, 
HLA-DR4).  

- Obesity and physical inactivity.  
- Family history.  



 

- Environmental triggers (e.g., viral 
infections). 

- Aging.  
- Ethnicity (higher in some populations, e.g., 
South Asians, African Americans). 

- Absolute insulin deficiency due to 
autoimmune destruction of beta cells.  
- Glucose cannot enter cells, leading to 
hyperglycemia. 

- Insulin resistance in muscle, liver, and fat 
cells.  
- Compensatory hyperinsulinemia early, 
followed by progressive beta-cell 
dysfunction. 

Often normal or underweight. Frequently overweight or obese. 
Short duration of sysmptoms Symptoms may present for months 
Insulin required Doesnot required insulin 

 
2. Define Diabetes and its pathophysiology. 

Definition of Diabetes Mellitus 

Diabetes Mellitus (DM) is a group of metabolic disorders characterized by chronic 
hyperglycemia resulting from defects in insulin secretion, insulin action, or both. It leads to 
impaired glucose metabolism and abnormalities in carbohydrate, fat, and protein metabolism, 
often associated with long-term complications in multiple organ systems. 

 

Pathophysiology of Type 1 Diabetes Mellitus (T1DM) 

Type 1 Diabetes Mellitus is an autoimmune disorder primarily caused by the destruction of 
insulin-producing beta cells in the pancreas, leading to absolute insulin deficiency. 

Steps in Pathophysiology: 

1. Autoimmune Trigger: 
o Genetic predisposition (e.g., HLA-DR3, HLA-DR4 haplotypes) combined with 

environmental factors (e.g., viral infections like Coxsackievirus) triggers an 
autoimmune response. 

2. Beta-cell Destruction: 
o T-cells and autoantibodies (e.g., GAD antibodies) attack beta cells in the 

pancreas. 
o Progressive destruction results in reduced and eventually absent insulin 

production. 
3. Hyperglycemia: 

o Without insulin, glucose cannot enter cells for metabolism, leading to 
accumulation in the blood. 

o Cells starve for energy, triggering fat and protein breakdown. 
4. Ketogenesis: 

o Lack of insulin promotes lipolysis, increasing free fatty acids that the liver 
converts to ketones. 

o This can result in diabetic ketoacidosis (DKA), a life-threatening condition. 



 

5. Clinical Manifestations: 
o Polyuria, polydipsia, polyphagia (3Ps). 
o Weight loss, fatigue, and blurred vision. 

 

Pathophysiology of Type 2 Diabetes Mellitus (T2DM) 

Type 2 Diabetes Mellitus involves insulin resistance in peripheral tissues and a progressive 
decline in beta-cell function leading to relative insulin deficiency. 

Steps in Pathophysiology: 

1. Insulin Resistance: 
o Genetic factors and obesity (especially visceral fat) impair insulin action in 

muscle, liver, and adipose tissue. 
o Glucose uptake by muscle decreases, and hepatic glucose production (via 

gluconeogenesis) increases. 
2. Beta-cell Compensation: 

o Initially, beta cells increase insulin production to overcome resistance 
(hyperinsulinemia). 

o Over time, beta cells fail due to chronic workload and glucose toxicity. 
3. Hyperglycemia: 

o Persistent insulin resistance and beta-cell dysfunction lead to elevated fasting and 
postprandial blood glucose. 

4. Inflammation and Lipotoxicity: 
o Adipose tissue dysfunction releases pro-inflammatory cytokines (e.g., TNF-α, IL-

6), exacerbating insulin resistance. 
o Lipotoxicity from free fatty acids damages beta cells and worsens insulin 

secretion. 
5. Clinical Manifestations: 

o Gradual onset of symptoms: polyuria, polydipsia, fatigue, recurrent infections, 
and delayed wound healing. 

o Often diagnosed incidentally during routine screening. 

Complications: Hypoglycaemia, Hyperglycaemia, Atherosclerosis 
Treatment: Insulin therapy, Maintain diet, Avoid sugar. 
3. Define Hyperthyroidism and hypothyroidism. Describe its pathogenesis. 

 Hyperthyroidism: 
A condition characterized by excessive production and release of thyroid hormones (T3 
and T4) from the thyroid gland, leading to increased metabolic activity in the body. 

 Hypothyroidism: 
A condition characterized by insufficient production of thyroid hormones, resulting in a 
decreased metabolic rate. 

 



 

Pathogenesis 

Hyperthyroidism 

The overproduction of thyroid hormones can result from various causes, each with a distinct 
mechanism. Common causes include: 

1. Graves' Disease (Autoimmune Hyperthyroidism): 
o Autoimmune antibodies (thyroid-stimulating immunoglobulins, TSIs) mimic TSH 

and bind to the TSH receptor on thyroid follicular cells. 
o This leads to continuous stimulation of the thyroid gland, causing overproduction 

of T3 and T4 and gland enlargement (goiter). 
2. Toxic Multinodular Goiter (Plummer’s Disease): 

o Autonomous, hyperfunctioning thyroid nodules produce excess thyroid hormones, 
independent of TSH regulation. 

3. Thyroid Adenoma: 
o A benign tumor of the thyroid gland produces excessive thyroid hormones. 

4. Thyroiditis: 
o Inflammatory destruction of the thyroid gland releases stored thyroid hormones 

into the bloodstream. 
5. Excess Iodine (Jod-Basedow Phenomenon): 

o Excess iodine intake stimulates thyroid hormone synthesis in individuals with 
preexisting thyroid abnormalities. 

 

Pathophysiological Effects of Hyperthyroidism: 

 Increased basal metabolic rate (BMR) due to heightened cellular metabolism. 
 Increased sensitivity to catecholamines (e.g., norepinephrine), causing symptoms like 

tachycardia and tremors. 
 Enhanced gastrointestinal motility, leading to diarrhea. 
 Increased heat production, leading to heat intolerance. 

 

Hypothyroidism 

Insufficient thyroid hormone production can result from: 

1. Primary Hypothyroidism (Thyroid Gland Dysfunction): 
o Hashimoto's Thyroiditis (Autoimmune): 

 Autoimmune destruction of the thyroid gland by antibodies against thyroid 
peroxidase (TPO) or thyroglobulin. 

 Leads to gland fibrosis and reduced T3/T4 production. 
o Iodine Deficiency: 

 Lack of dietary iodine impairs thyroid hormone synthesis. 
o Post-surgical or Radiation-induced: 

 Thyroidectomy or radiation therapy destroys thyroid tissue. 
2. Secondary Hypothyroidism (Pituitary Dysfunction): 



 

o Insufficient TSH production due to pituitary disorders, leading to reduced thyroid 
stimulation. 

3. Tertiary Hypothyroidism (Hypothalamic Dysfunction): 
o Impaired hypothalamic release of thyrotropin-releasing hormone (TRH), reducing 

TSH and T3/T4 levels. 

 

Pathophysiological Effects of Hypothyroidism: 

 Decreased BMR results in fatigue, cold intolerance, and weight gain. 
 Impaired protein synthesis causes dry skin and brittle hair. 
 Reduced gastrointestinal motility leads to constipation. 
 Accumulation of glycosaminoglycans causes myxedema (non-pitting edema). 

 
4. What are the primary causes of sex hormone disorders? 

 Infections in the glands/ organs 

 Disease 

 Excessive alcohol consumption 

 Injury to the testicles 

 Surgical removal of the testicles 

 Steroidal medication 

 Hereditary factors 

 Sex hormones disorders can also be caused by: obesity, low body fat, other health 
problems, hormone supplements, thyroid problem, ovarian cyst, and ovarian tumours. 

 
 
 
5. Discuss the pathogenesis of PCOS 

Polycystic Ovary Syndrome (PCOS) is a complex, multifactorial endocrine disorder 
characterized by hyperandrogenism, ovulatory dysfunction, and polycystic ovarian morphology. 
The pathogenesis involves interactions between genetic, hormonal, metabolic, and environmental 
factors. Below is a stepwise breakdown of its pathogenesis: 

 

1. Genetic Predisposition 

 Familial Clustering: 
o PCOS often runs in families, suggesting a genetic predisposition. 
o Variants in genes regulating androgen biosynthesis, insulin signaling, and 

gonadotropin function are implicated. 
 Epigenetic Changes: 



 

o Environmental factors during fetal development (e.g., intrauterine exposure to 
excess androgens) may predispose to PCOS. 

 

2. Hypothalamic-Pituitary-Ovarian (HPO) Axis Dysregulation 

 Increased GnRH Pulsatility: 
o Abnormal hypothalamic signaling leads to rapid pulsatile secretion of 

gonadotropin-releasing hormone (GnRH). 
 LH/FSH Imbalance: 

o Increased GnRH pulsatility favors the release of luteinizing hormone (LH) over 
follicle-stimulating hormone (FSH). 

o Elevated LH/FSH ratio stimulates excessive androgen production from the theca 
cells of the ovaries. 

 Impaired Follicular Maturation: 
o Inadequate FSH levels hinder follicle development, leading to anovulation and 

accumulation of immature follicles (polycystic morphology). 

 

3. Ovarian Androgen Excess 

 Hyperactive Theca Cells: 
o Elevated LH levels stimulate theca cells in the ovaries to produce excessive 

androgens (testosterone, androstenedione). 
 Decreased Aromatase Activity: 

o Reduced FSH levels impair the granulosa cells' ability to convert androgens to 
estrogens via aromatase. 

 Follicular Arrest: 
o Androgen excess disrupts the development of dominant follicles, contributing to 

anovulation. 

 

4. Insulin Resistance and Hyperinsulinemia 

 Insulin Resistance: 
o Insulin signaling pathways are impaired in PCOS, leading to hyperinsulinemia 

despite normal or elevated insulin levels. 
 Ovarian Androgen Synthesis: 

o Insulin acts synergistically with LH to enhance androgen production in the theca 
cells. 

 Reduced SHBG: 
o Hyperinsulinemia suppresses hepatic production of sex hormone-binding globulin 

(SHBG), increasing free androgens. 
 Chronic Hyperinsulinemia: 

o Drives metabolic complications such as obesity, dyslipidemia, and type 2 
diabetes. 

 



 

5. Adipose Tissue Dysfunction 

 Obesity (in many but not all PCOS patients): 
o Central (visceral) obesity is common in PCOS, exacerbating insulin resistance 

and hyperinsulinemia. 
 Adipokines and Cytokines: 

o Dysregulated secretion of adipokines (e.g., adiponectin) and inflammatory 
cytokines (e.g., TNF-α, IL-6) promotes systemic inflammation and insulin 
resistance. 

 

6. Chronic Low-Grade Inflammation 

 Increased production of pro-inflammatory markers (e.g., C-reactive protein, TNF-α) has 
been observed in PCOS. 

 Inflammation exacerbates insulin resistance and disrupts normal ovarian function. 

 

7. Altered Steroidogenesis and Estrogen Levels 

 Hyperandrogenism: 
o Central to PCOS, it disrupts folliculogenesis, leading to anovulation and 

menstrual irregularities. 
 Estrogen Imbalance: 

o Unopposed estrogen (due to anovulation) leads to endometrial hyperplasia and 
increases the risk of endometrial carcinoma. 

 

Feedback Loops 

 Insulin-Androgen Cycle: 
o Hyperinsulinemia increases ovarian androgen production, while androgens 

worsen insulin resistance, creating a vicious cycle. 
 Hypothalamic Dysfunction: 

o Androgens further dysregulate the hypothalamic-pituitary axis, exacerbating 
hormonal imbalance. 

 

Clinical Manifestations Related to Pathogenesis 

1. Hyperandrogenism: 
o Hirsutism, acne, androgenic alopecia. 

2. Anovulation: 
o Oligomenorrhea or amenorrhea, infertility. 

3. Polycystic Ovaries: 
o Multiple immature follicles seen on ultrasound. 

4. Metabolic Abnormalities: 



 

 

o Insulin resistance, dyslipidemia, obesity, type 2 diabetes. 
5. Chronic Low-Grade Inflammation: 

o Increased risk of cardiovascular disease. 

 
6. Discuss the pathogenesis of Erectile Dysfunction. 

Erectile dysfunction (ED) is the inability to achieve or maintain an erection sufficient for 
satisfactory sexual performance. It can result from a combination of vascular, neurogenic, 
endocrine, and psychological factors. The pathogenesis of ED is multifactorial, often involving 
one or more underlying causes. 

 

 

1. Vascular Causes (Impaired Blood Flow) 

The most common pathophysiologic cause of ED is impaired penile blood flow due to 
dysfunction of the vascular system. 

 Atherosclerosis: 
o Plaque buildup in the arteries (especially the penile arteries) leads to narrowing 

and hardening, reducing blood flow to the penis during sexual arousal. 
o The corpora cavernosa (erectile tissues) fail to become engorged with blood, 

resulting in insufficient erection. 
 Endothelial Dysfunction: 

o Endothelial cells line blood vessels and release nitric oxide (NO), which is 
essential for vasodilation and increasing blood flow into the penis. 

o Conditions like hypertension, diabetes mellitus, hyperlipidemia, and smoking 
impair endothelial function, reducing NO production and impairing blood flow. 

 Venous Leakage: 
o In some cases, veins that should constrict during erection fail to do so, allowing 

blood to drain out of the penis too quickly, preventing sustained rigidity. 

 

2. Neurogenic Causes (Nerve Dysfunction) 

Normal erectile function relies on the autonomic nervous system (ANS), particularly 
parasympathetic nerves, to stimulate penile vasodilation and smooth muscle relaxation. 

 Neuropathy: 
o Diabetes mellitus and other conditions (e.g., spinal cord injury, pelvic surgery, or 

neurological diseases) can cause damage to the nerves that control the erectile 
response. 

o Peripheral neuropathy (often seen in diabetics) affects sensory and autonomic 
nerves, hindering the transmission of signals that initiate erection. 



 

 Central Nervous System (CNS) Dysfunction: 
o Psychological stress, depression, and anxiety can impact the brain's ability to send 

signals to the genital area, leading to psychogenic erectile dysfunction. 
o Problems with the hypothalamus, brainstem, or sacral spinal cord can alter the 

neural control of the penile vasculature. 

 

3. Hormonal Causes (Endocrine Dysfunction) 

Hormonal imbalances, particularly testosterone deficiency, can contribute to ED. 

 Low Testosterone (Hypogonadism): 
o Testosterone plays a central role in sexual desire, erectile function, and the 

maintenance of erectile tissues. 
o Low testosterone levels (due to aging, pituitary disorders, or testicular failure) can 

lead to reduced libido and erectile dysfunction. 
 Thyroid Disorders: 

o Both hypothyroidism and hyperthyroidism can affect sexual function, including 
ED. 

o Low thyroid hormone levels can contribute to fatigue and a reduced sex drive, 
while excessive thyroid hormone can lead to muscle weakness and impaired 
erectile function. 

 Elevated Prolactin: 
o Hyperprolactinemia (elevated prolactin levels) can suppress gonadal function and 

reduce testosterone production, contributing to ED. 

 

4. Psychogenic Causes (Psychological Factors) 

Psychological factors play a significant role in many cases of ED, particularly in younger men. 

 Stress and Anxiety: 
o Performance anxiety or stress about sexual activity can cause vasoconstriction and 

inhibit normal arousal mechanisms. 
 Depression: 

o Depression is commonly associated with ED, both due to hormonal changes (e.g., 
low testosterone) and the mental/emotional impact that can reduce libido and 
sexual function. 

 Relationship Issues: 
o Interpersonal relationship problems, such as lack of emotional intimacy or 

unresolved conflicts, can contribute to ED. 

 

5. Medications and Lifestyle Factors 

Several external factors can exacerbate or cause ED. 

 Medications: 



 

o Drugs such as antidepressants (SSRIs), antihypertensives, antipsychotics, and 
sedatives can interfere with erectile function. 

o Alcohol, tobacco, and recreational drugs (e.g., marijuana, cocaine) can negatively 
impact blood flow, hormone levels, and the nervous system, contributing to ED. 

 Obesity and Sedentary Lifestyle: 
o Obesity, particularly visceral fat, is associated with endothelial dysfunction, 

increased inflammation, insulin resistance, and hormone imbalances (e.g., low 
testosterone), all of which can contribute to ED. 

 Chronic Diseases: 
o Diabetes mellitus, hypertension, hyperlipidemia, and chronic kidney disease are all 

linked to ED due to their vascular and metabolic effects. 

 

6. Aging and Decreased Libido 

 Aging: 
o As men age, there is a natural decline in testosterone levels, reduction in vascular 

health, and potential accumulation of comorbidities like diabetes and 
hypertension, all of which increase the risk of ED. 

 
Nervous System 

1. What is Epilepsy? Discuss its pathogenesis. 

Epilepsy is a chronic neurological disorder characterized by a predisposition to recurrent, 
unprovoked seizures. Seizures are the result of abnormal, excessive, or synchronous neuronal 
activity in the brain. Epilepsy can affect people of all ages and is caused by a variety of factors, 
ranging from genetic mutations to brain injuries. 

 

Pathogenesis of Epilepsy 

The pathogenesis of epilepsy is complex and multifactorial, involving both genetic and 
environmental factors that contribute to abnormal neuronal excitability. Several mechanisms are 
implicated in the development of seizures in individuals with epilepsy, including alterations in 
neuronal activity, neurochemical imbalances, and structural or functional changes in the 
brain. 

Below are key mechanisms involved in the pathogenesis of epilepsy: 

 

1. Neuronal Hyperexcitability 

Seizures result from abnormal neuronal firing due to increased neuronal excitability. Neurons 
usually communicate with each other through electrical signals, with excitatory and inhibitory 



 

inputs maintaining a balance. In epilepsy, this balance is disrupted, leading to uncontrolled 
neuronal firing. 

 Excitatory neurotransmission: 
o The glutamatergic system is the main excitatory system in the brain. Overactivity 

of glutamate receptors, particularly NMDA (N-methyl-D-aspartate) receptors, can 
promote excessive excitability of neurons and lead to seizures. 

 Inhibitory neurotransmission: 
o The GABAergic system is the main inhibitory system in the brain. Deficiency or 

dysfunction of GABA receptors (which mediate inhibitory signaling) can impair 
the brain's ability to suppress excessive neuronal activity, contributing to the 
development of seizures. 

 Ion channel dysfunction: 
o Abnormalities in ion channels (e.g., sodium, potassium, calcium channels) can lead 

to an imbalance between excitation and inhibition, contributing to neuronal 
hyperactivity. 

 

2. Abnormal Synaptic Transmission 

Synaptic transmission is the process by which neurons communicate with each other. In 
epilepsy, abnormal synaptic transmission leads to synchronization of neuronal activity, which 
can propagate through networks and initiate seizures. 

 Enhanced excitatory synaptic transmission: 
o Increased glutamate release or upregulation of excitatory receptors like AMPA 

and NMDA receptors can lead to heightened neuronal firing. 
 Reduced inhibitory synaptic transmission: 

o Impaired GABAergic function or loss of GABA receptors can reduce the brain's 
ability to inhibit excessive neuronal firing, promoting seizures. 

 

3. Brain Structural Changes 

Structural abnormalities in the brain can lead to the development of epileptic seizures. These 
changes can result from congenital factors, acquired brain injuries, or developmental 
malformations. 

 Cortical malformations: 
o Conditions like focal cortical dysplasia (abnormal development of the cerebral 

cortex) can lead to localized areas of the brain that are prone to seizures. 
 Brain injury: 

o Traumatic brain injury, stroke, infections (e.g., meningitis, encephalitis), and 
tumors can cause structural damage to the brain and promote epileptic activity. 
Scar tissue from injury can act as a focus for abnormal electrical activity. 

 Hippocampal sclerosis: 



 

o This is a common structural abnormality in temporal lobe epilepsy. It involves the 
degeneration of neurons in the hippocampus, a key structure in the regulation of 
memory and seizure control. 

 

4. Genetic Factors 

Genetic mutations or inherited conditions can predispose individuals to epilepsy. Genetic 
epilepsies are often caused by mutations in genes encoding ion channels, receptors, or proteins 
involved in synaptic transmission. 

 Channelopathies: 
o Mutations in genes encoding ion channels (e.g., sodium, potassium, calcium 

channels) are a major cause of inherited epilepsies. For example, mutations in the 
SCN1A gene encoding the sodium channel are associated with Dravet syndrome, a 
severe form of epilepsy. 

 Genetic syndromes: 
o Various inherited genetic syndromes, such as Dravet syndrome, Lennox-Gastaut 

syndrome, and Angelman syndrome, are characterized by seizures and epilepsy 
due to specific gene mutations. 

 

5. Neuroinflammation and Glial Cell Dysfunction 

Neuroinflammation, or inflammation in the brain, has emerged as a key mechanism in the 
pathogenesis of epilepsy, particularly in acquired forms. 

 Activation of glial cells: 
o Microglia and astrocytes, the brain’s immune cells, can become activated in 

response to injury, infection, or other insults. This activation leads to the release 
of inflammatory cytokines and neurotoxic substances that promote neuronal 
excitability. 

 Blood-brain barrier dysfunction: 
o Inflammatory processes can lead to the breakdown of the blood-brain barrier 

(BBB), allowing harmful substances to enter the brain, contributing to seizures. 

 

6. Impaired Network Function 

The brain consists of complex networks of neurons that communicate with each other to control 
various functions. Abnormal neuronal network activity is a key feature of epilepsy. 

 Network synchronization: 
o Seizures often begin in a localized region of the brain (called the seizure focus) 

and spread to other regions through abnormal synchronization of neuronal 
activity. This synchronized firing of neurons can propagate and involve large 
parts of the brain, leading to generalized seizures. 

 Kindling: 



 

o Repeated low-level stimulation of specific brain regions can lead to progressively 
more severe and spontaneous seizures. This phenomenon, known as kindling, 
demonstrates how repeated neuronal activity can enhance network excitability 
and promote seizure susceptibility. 

 

7. Environmental Triggers 

While genetic and structural factors set the stage for epilepsy, various environmental triggers can 
provoke seizures in susceptible individuals. 

 Sleep deprivation: 
o Lack of sleep can reduce the brain's ability to suppress abnormal neuronal firing, 

leading to an increased risk of seizures. 
 Stress: 

o Psychological stress can alter neurotransmitter systems (e.g., increased glutamate 
release) and increase the likelihood of seizures. 

 Flashing lights: 
o In some individuals with photosensitive epilepsy, certain visual stimuli, such as 

flashing lights or patterns, can provoke seizures. 
 Alcohol or drug withdrawal: 

o Abrupt withdrawal from alcohol or certain drugs can lower the threshold for 
seizures in susceptible individuals. 

 
2. Discuss the pathophysiology of Parkinson’s disease. 

The pathophysiology of Parkinson's disease (PD) can be represented in a cyclic manner to 
highlight how various processes interact and perpetuate the disease. Here's a simplified 
representation of the cycle: 

Cyclic Pathophysiology of Parkinson's disease: 

1. Dopaminergic Neuron Degeneration 
o The progressive loss of dopaminergic neurons in the substantia nigra reduces 

dopamine production in the striatum. 
o Dopamine depletion leads to impaired function of the basal ganglia, which 

controls movement. 
2. Imbalance in Basal Ganglia Pathways 

o The loss of dopamine causes dysfunction in the direct and indirect pathways of 
the basal ganglia, leading to hypokinesia (slowness of movement), rigidity, and 
bradykinesia. 

3. Alpha-Synuclein Aggregation 
o Dopamine depletion and cellular stress promote the accumulation of alpha-

synuclein, which forms Lewy bodies. 
o Lewy bodies damage neurons, contributing to further neuronal loss. 

 



 

4. Neuroinflammation 
o The presence of Lewy bodies triggers the activation of microglia, the brain’s 

immune cells. 
o Activated microglia release inflammatory cytokines, causing neuroinflammation 

that further damages dopaminergic neurons. 
5. Mitochondrial Dysfunction and Oxidative Stress 

o Mitochondrial dysfunction impairs energy production, leading to an accumulation 
of reactive oxygen species (ROS). 

o ROS induce oxidative stress, which damages cellular structures and promotes 
further degeneration of neurons. 

6. Calcium Dysregulation and Excitotoxicity 
o Mitochondrial dysfunction and oxidative stress contribute to calcium 

dysregulation in neurons. 
o Increased intracellular calcium leads to excitotoxicity, damaging neurons and 

perpetuating the cycle of degeneration. 

 
3. Define strokes and its types. 

A stroke is a medical emergency that occurs when there is a sudden disruption in the blood 
supply to the brain. This disruption can cause brain cells to become deprived of oxygen and 
nutrients, leading to cell death and potentially irreversible brain damage. Strokes can affect any 
part of the brain and often result in neurological deficits such as weakness, speech problems, 
vision issues, or loss of coordination. 

Types of Stroke 

Strokes are typically classified into two major types based on the underlying cause: 

 

1. Ischemic Stroke 

Ischemic stroke is the most common type, accounting for about 85% of all strokes. It occurs 
when a blood clot or other blockage obstructs a blood vessel, reducing or completely stopping 
blood flow to a specific part of the brain. 

 Mechanism: Blockage of a cerebral artery by a blood clot or atherosclerotic plaque. 
 Subtypes: 

o Thrombotic Stroke: Occurs when a blood clot (thrombus) forms in one of the 
arteries supplying blood to the brain, usually due to atherosclerosis (narrowing of 
the arteries by fatty deposits). 

o Embolic Stroke: Occurs when a blood clot or other embolus (such as a fatty deposit 
or air bubble) forms elsewhere in the body (often in the heart) and travels through 
the bloodstream to the brain, causing a blockage in a brain artery. 

 Common Causes: Atherosclerosis, heart disease, atrial fibrillation, and blood clotting 
disorders. 

 



 

 

2. Hemorrhagic Stroke 

Hemorrhagic stroke occurs when a blood vessel in the brain ruptures, causing bleeding 
(hemorrhage) inside the brain or around it. The accumulation of blood puts pressure on the brain 
tissue, leading to further damage. 

 Mechanism: Rupture of an artery leading to bleeding into the brain or the space around 
it. 

 Subtypes: 
o Intracerebral Hemorrhage: Bleeding occurs directly into the brain tissue, often 

due to high blood pressure, aneurysms, or arteriovenous malformations. 
o Subarachnoid Hemorrhage: Bleeding occurs in the space between the brain and 

the thin tissues covering it, often caused by the rupture of an aneurysm. 
 Common Causes: High blood pressure (hypertension), brain aneurysms, arteriovenous 

malformations (AVMs), and head trauma. 

 

3. Transient Ischemic Attack (TIA) 

 Definition: A TIA, also known as a "mini-stroke," is a temporary blockage of blood flow 
to the brain that causes stroke-like symptoms for a short period (typically minutes to 
hours), with complete recovery within 24 hours. 

 Mechanism: Similar to ischemic stroke but with temporary disruption of blood flow, often 
due to a small clot. 

 Significance: TIAs serve as a warning sign for a potential future stroke and require 
immediate medical attention to reduce the risk of a full-blown stroke. 

 

4. Cryptogenic Stroke 

 Definition: Cryptogenic stroke is a type of ischemic stroke where no clear cause can be 
identified after testing. 

 Mechanism: Unidentified or unclear origin of the blood clot or blockage. 
 Significance: This type of stroke remains a diagnosis of exclusion when no other cause is 

found after thorough investigation. 

 

 
4. Treatment and pathogenesis of Stroke. 

The pathogenesis of a stroke depends on its type, with ischemic and hemorrhagic strokes 
involving different mechanisms. 

 



 

 

1. Ischemic Stroke 

Ischemic stroke is caused by a blockage in the blood supply to the brain, which leads to ischemia 
(reduced blood flow) and a lack of oxygen and nutrients. This can occur due to: 

 Thrombosis (Thrombotic Stroke): A blood clot (thrombus) forms in one of the arteries 
supplying blood to the brain, often due to atherosclerosis, which causes narrowing and 
hardening of the arteries. 

 Embolism (Embolic Stroke): A blood clot or other material (such as a fatty plaque or 
air bubble) forms elsewhere in the body, usually the heart, and travels through the 
bloodstream to the brain. This causes a blockage in the smaller arteries of the brain. 

 Pathophysiology: 
o Ischemia causes a decreased supply of oxygen and glucose to brain tissue, leading 

to cellular injury. 
o Cerebral edema (swelling) and the accumulation of toxic metabolic products, such 

as lactate, further damage brain cells. 
o Excitotoxicity occurs when there is excessive release of excitatory 

neurotransmitters like glutamate, leading to calcium influx and cell death. 
o If blood flow is not restored in time, infarction (tissue death) occurs, leading to 

irreversible damage in the affected brain region. 

Treatment of Stroke 

The treatment approach for stroke depends on the type (ischemic or hemorrhagic) and the timing 
of intervention. 

1. Treatment of Ischemic Stroke 

The goal is to restore blood flow to the brain as quickly as possible to limit the area of damage. 

 Acute Management: 
o Thrombolytic Therapy (tPA - Tissue Plasminogen Activator): Administered within 

4.5 hours of symptom onset. tPA helps dissolve the clot causing the ischemia and 
restore blood flow. 

o Mechanical Thrombectomy: A procedure where a catheter is used to remove the 
clot directly, often within 6-24 hours from symptom onset for large vessel 
occlusions. 

 Antiplatelet Therapy: 
o Aspirin is commonly used after the acute phase to reduce the risk of further clot 

formation. 
o Clopidogrel or a combination of antiplatelet drugs may also be prescribed. 

 Anticoagulants: 
o Warfarin or newer anticoagulants like dabigatran or apixaban may be used in 

cases involving atrial fibrillation or other clotting disorders. 
 Supportive Care: 

o Oxygen therapy, fluid management, and maintaining a stable blood pressure are 
essential in the acute phase. 



 

o Neuroprotective Agents: Research is ongoing into drugs that may protect brain 
cells from damage caused by ischemia, although no specific neuroprotective 
agents are currently standard. 

Q. Pathophysiology of depression? 

 Depression is a mood disorder that causes a persistent feeling of sadness and loss of 
intrest, also called major depressive disorder/ clinical depression. 

 A very common, highly treatable medical illness. Affect physical, mental and emotional 
wellbeing. 

Symptoms:  

 Feeling sad, blue or down in the dumps. 
 Having trouble in sleeping/ sleeping too much. 
 Loss of energy and feeling tired all the time. 
 Feeling worthless and guilty. 
 Having thoughts of death and suicide. 
 Having problem in concentration, thinking, remembering or making decision. 

Etiology: 

 Imbalance of neurotransmitters. 
 Genetic factors 
 Environmental factors like serious loss, financial problem and stressful relation. 
 Physical illness like cancer 
 Hormonal changes 
 Personal characteristics like low stress tolerance 

 

Types of depression: 

Clinical depression, seasonal affective disorder, Dysthymia, postpartum depression, maniac 
depression, premenstrual depression. 

 

Pathogenesis: 

Due to 2 main hypothesis 

Monoamine -----------deficiency of certain neurotransmitters (nor epinephrine, dopamine, 
serotonin) ------------- they are used for excited the brain------- feeling of anxiety, lack of 
motivation energy, sleep mood swings------ depression. 

 



 

 

Neuroendocrine----------- hypothalamus (corticotropic releasing hormone) ----------- 
pituitary gland (adrenocorticotropic hormone) ---------------- cortisol (stress hormone) --------
 depression. 

Sign & Symptoms: 

 Hopelessness 
 Lack of intrest 
 Feeling of guilty 
 Lack of concentration 
 Lack of energy 
 Lack of confidence 

Complication: 

 Suicide 
 Premature death 
 Social isolation 
 Relationship issue 

Treatment:  

 Counselling therapy 
 Anti-depressants – sertraline, citalopram 
 Healthy diet, exercise 

Diagnosis: 

 Physical examination 
 Lab test 

Q. Pathophysiology of schizophrenia. 

 It is a serious mental disorder in which people interpret reality abnormally. Schizophrenia 
means fragmented mind. It may result in some combination of hallucination and 
extremely disordered thinking and behaviour that impairs daily functioning and can be 
disabling. 

 People with schizophrenia required lifelong treatment. 

Causes: 

 Family history 
 Social factors/ Environmental factors 
 Neurotransmitters imbalance 
 Prenatal factors  



 

 

Sign & Symptoms: Delusion, Hallucination 

Pathogenesis: (Dopamine Hypothesis) 

Due to various etiological factors ------- Neurodevelopmental abnormalities and targeted 
features----------- Brain dysfunction/ improper balance of neurotransmitters--------- 
schizophrenia 

Diagnosis: psychiatric evaluation, CBC, MRI, CT scan 

Treatment: Clozapine, Olanzapine, Risperidone, Ziprasidone. 

Q. Pathophysiology of Alzehimers Disease. 

Etiology (Causes & Risk Factors) 

The exact cause of Alzheimer’s disease is not fully understood, but it is believed to be due to a 
combination of genetic, environmental, and lifestyle factors. 

 Genetic Factors 
o Mutations in genes like APP, PSEN1, and PSEN2 (linked to early-onset AD). 
o APOE-ε4 allele increases the risk of late-onset AD. 

 Age: The most significant risk factor (typically >65 years). 
 Neuroinflammation: Chronic inflammation may contribute to neuronal damage. 
 Amyloid Hypothesis: Accumulation of beta-amyloid plaques leads to neuronal toxicity. 
 Tau Hypothesis: Hyperphosphorylation of tau proteins causes neurofibrillary tangles. 
 Vascular Factors: Hypertension, diabetes, hyperlipidemia increase risk. 
 Lifestyle Factors: Sedentary lifestyle, poor diet, smoking, and lack of cognitive stimulation. 

 

Pathophysiology 

1. Beta-Amyloid Plaques: Abnormal cleavage of Amyloid Precursor Protein (APP) forms toxic beta-
amyloid plaques, leading to synaptic dysfunction and neuronal death. 

2. Neurofibrillary Tangles (NFTs): Hyperphosphorylated tau proteins form tangles inside neurons, 
disrupting microtubules and intracellular transport. 

3. Neuroinflammation: Microglial activation and astrocyte dysfunction contribute to chronic 
inflammation and oxidative stress. 

4. Cholinergic Deficiency: Loss of acetylcholine-producing neurons leads to cognitive decline. 
5. Brain Atrophy: Progressive degeneration, particularly in the hippocampus and cerebral cortex, 

leads to memory loss and cognitive impairment. 

 

Signs & Symptoms 

Early Stage (Mild Cognitive Impairment - MCI) 



 

 

 Short-term memory loss (forgetting recent conversations, misplacing items). 
 Difficulty finding words (anomia). 
 Mild confusion and disorientation. 

Middle Stage (Moderate AD) 

 Worsening memory impairment. 
 Difficulty performing complex tasks (handling finances, cooking). 
 Personality changes (irritability, aggression, depression). 
 Sleep disturbances and wandering. 
 Hallucinations and delusions. 

Late Stage (Severe AD) 

 Loss of ability to communicate. 
 Severe motor dysfunction (difficulty walking, swallowing). 
 Loss of bowel and bladder control. 
 Complete dependence on caregivers. 

 

Diagnosis 

1. Clinical Assessment 
o Detailed history-taking (symptom progression, family history). 
o Cognitive tests: 

 Mini-Mental State Examination (MMSE) 
 Montreal Cognitive Assessment (MoCA) 
 Clock Drawing Test 

2. Neuroimaging 
o MRI/CT Scan: Shows brain atrophy (hippocampus and cortex). 
o PET Scan: Detects beta-amyloid and tau protein accumulation. 

3. Biomarkers (CSF or blood tests) 
o ↓ Amyloid-β42, ↑ total tau and phosphorylated tau in cerebrospinal fluid (CSF). 

4. Genetic Testing (for familial cases) 
o APOE-ε4, APP, PSEN1, PSEN2 mutations. 

 

Treatment 

1. Pharmacological Treatment 

 Cholinesterase Inhibitors (increase acetylcholine) 
o Donepezil, Rivastigmine, Galantamine (for mild to moderate AD). 

 NMDA Receptor Antagonist (prevents excitotoxicity) 
o Memantine (for moderate to severe AD). 

 Monoclonal Antibodies (target amyloid plaques) 
o Lecanemab, Aducanumab (disease-modifying therapies). 



 

 Symptomatic Treatment 
o Antidepressants (SSRIs for depression). 
o Antipsychotics (Risperidone for agitation, but with caution). 
o Melatonin or low-dose trazodone for sleep disturbances. 

2. Non-Pharmacological Treatment 

 Cognitive Therapy: Memory training, puzzles, and structured routines. 
 Physical Activity: Regular exercise improves cognitive function. 
 Dietary Modifications: Mediterranean diet (rich in omega-3, antioxidants). 
 Caregiver Support: Education, respite care, and support groups. 

 

Prevention & Lifestyle Modifications 

 Healthy Diet: Mediterranean or DASH diet. 
 Regular Physical Exercise: Improves brain health. 
 Cognitive Engagement: Reading, puzzles, social interaction. 
 Control Cardiovascular Risk Factors: Managing hypertension, diabetes, and cholesterol. 
  

Q. Pathophysiology of Peptic Ulcer. 

 It is a chronic lesion that occurs in any portion of the GIT (usually stomach) exposed to 
the aggressive action of acid peptic juice. 

 Atleast 98% of peptic ulcer are in the upper portion of the duodenum. Peptic ulcer disease 
mainly comprises of painful sores/ulcers in the lining of the stomach/first part of the 
small intestine called duodenum. 

 A peptic ulcer in the stomach is called a gastric ulcer. An ulcer in the duodenum is called 
duodenal ulcer. 

 Duodenal ulcers are more frequent in patient with alcoholic cirrhosis, COPD & Chronic 
Renal Failure. 

 Normally the lining of the stomach and small intestine is protected against the irritating 
acids produced in the stomach. If this protective lining stops working correctly and the 
lining breaks down, it results in inflammation (gastritis)/ ulcer. 

 

Pathophysiology of Peptic Ulcer 

Peptic ulcer disease (PUD) occurs due to an imbalance between protective and aggressive factors 
affecting the gastric and duodenal mucosa. 

1. Protective Factors: Mucus-bicarbonate barrier, prostaglandins, mucosal blood flow, and 
epithelial regeneration. 

2. Aggressive Factors: Hydrochloric acid (HCl), pepsin, Helicobacter pylori (H. pylori) infection, 
nonsteroidal anti-inflammatory drugs (NSAIDs), smoking, and alcohol. 



 

 H. pylori Infection: The bacteria colonize the gastric mucosa, leading to increased acid secretion, 
inflammation, and mucosal damage. 

 NSAIDs: Inhibit cyclooxygenase (COX-1 and COX-2), reducing prostaglandins, which impairs 
mucosal protection. 

 Gastric Acid & Pepsin: Increased acid secretion leads to mucosal injury and ulcer formation. 

 

Etiology (Causes of Peptic Ulcer) 

1. H. pylori Infection (Most common cause – ~70% of gastric ulcers and ~90% of duodenal ulcers). 
2. NSAIDs and Aspirin Use – Chronic use damages mucosa by reducing prostaglandin synthesis. 
3. Hypersecretory Conditions – Zollinger-Ellison syndrome (gastrinoma). 
4. Stress-Related Mucosal Damage – Seen in critically ill patients. 
5. Lifestyle Factors – Smoking, alcohol, caffeine, and spicy foods (contribute but not direct causes). 
6. Genetic Factors – Family history may increase the risk. 

 

Complications of Peptic Ulcer 

1. Bleeding – Hematemesis (vomiting blood) or melena (black stools). 
2. Perforation – Leads to peritonitis, a surgical emergency. 
3. Gastric Outlet Obstruction – Caused by ulcer scarring and edema. 
4. Penetration – Ulcer extends to adjacent organs (e.g., pancreas). 
5. Malignancy (Rarely) – Chronic gastric ulcers may undergo malignant transformation. 

 

Diagnosis of Peptic Ulcer 

1. Endoscopy (Esophagogastroduodenoscopy - EGD) – Gold standard to visualize ulcers and biopsy 
if needed. 

2. H. pylori Tests 
o Urea breath test (non-invasive, commonly used). 
o Stool antigen test (detects active infection). 
o Serology (antibody test) (less preferred as it cannot distinguish active vs past infection). 
o Endoscopic biopsy with urease test or histology. 

3. Imaging (Barium Meal X-ray) – Less commonly used. 
4. Blood Tests – Check for anemia (due to chronic bleeding). 

 

Treatment of Peptic Ulcer 
1. Medical Treatment 

 H. pylori Eradication (Triple Therapy): 
o Proton pump inhibitor (PPI) (e.g., Omeprazole, Lansoprazole). 
o Clarithromycin. 
o Amoxicillin or Metronidazole. 

 Proton Pump Inhibitors (PPIs): Reduce acid production (Omeprazole, Pantoprazole, 
Esomeprazole). 



 

 H2-Receptor Blockers: Reduce acid secretion (Ranitidine, Famotidine – less used now). 
 Antacids: Provide symptomatic relief. 
 Cytoprotective Agents: 

o Sucralfate – Coats the ulcer and protects mucosa. 
o Misoprostol – For NSAID-induced ulcers (prostaglandin analog). 

2. Lifestyle Modifications 

 Avoid NSAIDs, smoking, alcohol, and stress. 
 Small frequent meals. 
 Reduce caffeine and spicy food intake. 

3. Surgical Treatment (For Complications) 

 Vagotomy – Severing the vagus nerve to reduce acid secretion. 
 Partial Gastrectomy – Removing part of the stomach in severe cases. 
 Pyloroplasty – If gastric outlet obstruction occurs. 

 

Q. Pathophysiology of Inflammatory Bowel Disease. 

Chronic inflammation of the digestive tract is characteristics of IBD. 

It is two types. One is ulcerative disease another one is Crohns disease. It is caused by 
inflammation of the digestive tract lining, the inflammation often affects the deeper layers. 

In crohns disease inflammation occurs in any part of GIT. It mainly starts from ileum. 

In ulcerative disease, it is long term condition in which inflammation occurs in large intestine 
which mainly starts from rectum and this is continuous lesions. In this the colon becomes 
inflamed and ulcers develop on the lining of colon. These ulcers bleed and produce pus. 

Pathogenesis of IBD 

IBD results from dysregulated immune response in genetically predisposed individuals, 
triggered by environmental factors. 

1. Genetic Susceptibility 
o NOD2 gene mutations (Crohn’s disease). 
o HLA alleles linked to ulcerative colitis. 

2. Immune Dysregulation 
o Crohn’s Disease: Excessive Th1 and Th17 immune responses → Granulomatous 

inflammation. 
o Ulcerative Colitis: Overactive Th2 response → Superficial mucosal inflammaƟon. 

3. Gut Microbiota Alterations 
o Imbalance in gut flora may trigger inflammation. 

4. Environmental Triggers 
o Smoking (increases Crohn’s risk, but protective for UC). 



 

 

o Western diet (high fats, processed foods). 
o NSAIDs, stress, and infections may exacerbate symptoms. 

 

Causes/Risk Factors of IBD 

 Genetics – Family history increases risk. 
 Immune Dysfunction – Abnormal immune response against gut flora. 
 Environmental Factors – Smoking, diet, NSAIDs, stress. 
 Microbiota Dysbiosis – Altered gut bacteria composition. 

 

Complications of IBD 

1. Local Complications 
o Crohn’s Disease: 

 Fistulas (abnormal connections between organs). 
 Strictures → Bowel obstrucƟon. 
 Abscess formation. 

o Ulcerative Colitis: 
 Toxic megacolon (life-threatening colonic dilation). 
 Severe bleeding requiring surgery. 

2. Systemic Complications 
o Malnutrition (weight loss, vitamin deficiencies). 
o Extraintestinal Manifestations: 

 Joints – Arthritis. 
 Skin – Erythema nodosum, pyoderma gangrenosum. 
 Eyes – Uveitis, episcleritis. 
 Liver – Primary sclerosing cholangitis (PSC, more common in UC). 

3. Increased Cancer Risk 
o Colorectal cancer (especially in long-standing ulcerative colitis). 

 

Diagnosis of IBD 

1. Clinical Presentation 
o Chronic diarrhea (often bloody in UC). 
o Abdominal pain (more common in Crohn’s). 
o Weight loss, fever, fatigue. 

2. Laboratory Tests 
o Inflammatory Markers: Elevated CRP, ESR. 
o Fecal Calprotectin: Indicates intestinal inflammation. 
o Anemia: Due to chronic blood loss. 

3. Endoscopy (Gold Standard) 
o Colonoscopy with Biopsy: 

 Crohn’s Disease → Skip lesions, cobblestone mucosa, transmural inflammaƟon. 
 Ulcerative Colitis → ConƟnuous mucosal inflammaƟon, crypt abscesses. 



 

 

4. Imaging 
o CT/MRI Enterography: Detects fistulas, strictures (especially in Crohn’s). 

 

Treatment of IBD 
1. Medications 

 Aminosalicylates (5-ASA) – First-line for mild-moderate UC (e.g., Mesalamine, Sulfasalazine). 
 Corticosteroids – For acute flares (Prednisone, Budesonide). 
 Immunomodulators – Azathioprine, 6-Mercaptopurine, Methotrexate. 
 Biologic Therapy – TNF inhibitors (Infliximab, Adalimumab), IL-12/23 inhibitors (Ustekinumab). 
 JAK Inhibitors – Tofacitinib (for refractory UC). 

2. Surgical Treatment 

 Ulcerative Colitis: Total colectomy (curative). 
 Crohn’s Disease: Surgery for complications (strictures, fistulas), but not curative. 

3. Lifestyle Modifications 

 Diet: Low-fiber diet during flares, high-protein intake. 
 Smoking Cessation: Worsens Crohn’s but paradoxically reduces UC risk. 
 Probiotics & Stress Management: May help maintain remission. 

Q. Pathophysiology of jaundice. 

Jaundice is a condition characterized by yellow discoloration of the skin, sclera, and mucous 
membranes due to elevated bilirubin levels (>2-3 mg/dL) in the blood. Bilirubin is a byproduct 
of hemoglobin breakdown from red blood cells. 

 

Normal Bilirubin Metabolism 

1. Hemoglobin Breakdown: 
o Old RBCs are broken down in the spleen and liver by macrophages. 
o Hemoglobin is degraded into heme and globin. 
o Heme is converted into biliverdin, which is further reduced to unconjugated bilirubin 

(indirect bilirubin). 
2. Transport to Liver: 

o Unconjugated bilirubin is insoluble in water and binds to albumin for transport to the 
liver. 

3. Conjugation in the Liver: 
o In hepatocytes, UDP-glucuronyl transferase (UGT) conjugates bilirubin with glucuronic 

acid, making it water-soluble (conjugated bilirubin or direct bilirubin). 
4. Excretion in Bile and Feces: 

o Conjugated bilirubin is excreted into bile and released into the intestines. 



 

o In the gut, bacterial enzymes convert bilirubin into urobilinogen. 
o Some urobilinogen is reabsorbed and excreted in urine as urobilin (yellow color of 

urine). 
o The remaining urobilinogen is converted into stercobilin, which gives stool its brown 

color. 

 

Pathophysiology of Jaundice (Types & Causes) 

Jaundice occurs when bilirubin metabolism is disrupted at any stage. It is classified into three 
types: 

1. Prehepatic (Hemolytic) Jaundice 

 Cause: Excessive RBC destruction (hemolysis) leading to excess unconjugated 
bilirubin production. 

 Pathophysiology: 
o Increased hemolysis → More unconjugated bilirubin enters circulation. 
o The liver's conjugation capacity is overwhelmed. 
o More urobilinogen in urine (dark yellow) and increased stercobilin (dark stools). 

 Examples: 
o Hemolytic anemias (sickle cell disease, G6PD deficiency). 
o Blood transfusion reactions. 
o Malaria. 

 

2. Hepatic (Hepatocellular) Jaundice 

 Cause: Liver cell damage impairs bilirubin uptake, conjugation, or excretion. 
 Pathophysiology: 

o Liver injury reduces conjugation efficiency, leading to accumulation of both 
unconjugated and conjugated bilirubin in the blood. 

o Bile excretion is impaired, causing pale stools (less stercobilin) and dark urine (more 
conjugated bilirubin). 

 Examples: 
o Viral hepatitis (Hepatitis A, B, C). 
o Alcoholic liver disease. 
o Cirrhosis. 
o Liver toxins (drugs, poisons). 

 

3. Posthepatic (Obstructive) Jaundice 

 Cause: Blockage of bile flow from the liver to the intestines (e.g., gallstones, tumors). 
 Pathophysiology: 

o Conjugated bilirubin cannot enter the intestine, leading to high serum conjugated 
bilirubin. 

o No stercobilin production → Pale stools. 



 

 

o Conjugated bilirubin leaks into the urine → Dark urine. 
o Bile salts accumulate in blood → Itching (pruritus). 

 Examples: 
o Gallstones. 
o Pancreatic cancer. 
o Bile duct strictures. 

 

Type Bilirubin Type Elevated 
Urine 
Color 

Stool 
Color 

Common Causes 

Prehepatic Unconjugated (indirect) Normal Dark 
Hemolysis (e.g., sickle cell 
anemia) 

Hepatic 
Both unconjugated & 
conjugated 

Dark Pale Hepatitis, cirrhosis 

Posthepatic Conjugated (direct) Dark Pale Gallstones, tumors 

Causes of Jaundice 

Jaundice occurs due to abnormal bilirubin metabolism and is classified into three main types: 

A. Prehepatic (Hemolytic) Jaundice 

 Due to excessive breakdown of red blood cells, leading to an increase in unconjugated bilirubin. 
 Causes: 

o Hemolytic anemias (e.g., sickle cell disease, G6PD deficiency, thalassemia). 
o Blood transfusion reactions. 
o Malaria. 
o Autoimmune hemolysis. 

B. Hepatic (Hepatocellular) Jaundice 

 Due to liver damage, impairing bilirubin uptake, conjugation, or excretion. 
 Causes: 

o Viral hepatitis (Hepatitis A, B, C, D, E). 
o Alcoholic liver disease. 
o Non-alcoholic fatty liver disease (NAFLD). 
o Cirrhosis. 
o Liver toxins (e.g., drugs like acetaminophen overdose, poisons). 
o Liver cancer or metastases. 

C. Posthepatic (Obstructive) Jaundice 

 Due to bile duct obstruction, preventing bilirubin excretion. 



 

 

 Causes: 
o Gallstones (cholelithiasis). 
o Pancreatic cancer. 
o Cholangiocarcinoma (bile duct cancer). 
o Bile duct strictures. 
o Primary sclerosing cholangitis. 
o Parasites (e.g., liver flukes). 

 

Diagnosis of Jaundice 

Diagnosis aims to determine the underlying cause using history, physical examination, and 
laboratory tests. 

A. Clinical Presentation 

 Yellow discoloration of the skin, sclera, and mucous membranes. 
 Dark urine (in hepatic and posthepatic jaundice). 
 Pale stools (in posthepatic jaundice). 
 Pruritus (itching) (due to bile salt accumulation). 
 Abdominal pain (if caused by gallstones, liver disease, or tumors). 
 Fever and chills (if due to infection like hepatitis or cholangitis). 

B. Laboratory Tests 

1. Serum Bilirubin Levels 
o Unconjugated (Indirect) Bilirubin ↑ → PrehepaƟc jaundice. 
o Conjugated (Direct) Bilirubin ↑ → HepaƟc or posthepaƟc jaundice. 

2. Liver Function Tests (LFTs) 
o AST & ALT ↑ → HepaƟc jaundice (liver cell injury). 
o ALP & GGT ↑ → PosthepaƟc (obstrucƟve) jaundice. 

3. Complete Blood Count (CBC) 
o Low hemoglobin, high reticulocyte count → HemolyƟc jaundice. 

4. Viral Markers (Hepatitis Panel) 
o Hepatitis A, B, C, D, E serology to check for viral causes. 

5. Hemolysis Workup (If Hemolytic Jaundice Suspected) 
o Peripheral blood smear (sickle cells, spherocytes). 
o Coombs test (autoimmune hemolysis). 

C. Imaging Studies 

 Ultrasound – First-line for liver and bile duct evaluation (detects gallstones, liver disease, bile 
duct obstruction). 

 CT Scan or MRI – Detects tumors, pancreatitis, liver masses. 
 MRCP (Magnetic Resonance Cholangiopancreatography) – Detailed imaging of bile ducts. 
 ERCP (Endoscopic Retrograde Cholangiopancreatography) – Diagnoses and treats bile duct 

obstructions. 



 

 
Complications of Jaundice 

If untreated, jaundice can lead to severe complications depending on its cause: 

A. Prehepatic (Hemolytic) Jaundice Complications 

 Severe anemia → Tissue hypoxia. 
 Gallstones (pigment stones due to excess bilirubin). 
 Splenomegaly (enlarged spleen). 

B. Hepatic (Hepatocellular) Jaundice Complications 

 Acute liver failure → Encephalopathy, coagulopathy. 
 Chronic liver disease → Cirrhosis, portal hypertension. 
 Hepatic encephalopathy (due to ammonia accumulation). 
 Increased risk of hepatocellular carcinoma (HCC). 

C. Posthepatic (Obstructive) Jaundice Complications 

 Cholangitis (bile duct infection) → Can cause sepsis. 
 Chronic bile obstruction → Secondary biliary cirrhosis. 
 Vitamin deficiency (A, D, E, K due to fat malabsorption). 

 

 Treatment of Jaundice 

Treatment depends on the underlying cause. 

A. Treatment for Prehepatic (Hemolytic) Jaundice 

 Treat underlying hemolysis: 
o Blood transfusions (if severe anemia). 
o Corticosteroids or immunosuppressants (for autoimmune hemolysis). 
o Splenectomy (in hereditary spherocytosis). 

B. Treatment for Hepatic (Hepatocellular) Jaundice 

 Viral Hepatitis: 
o Supportive care for Hepatitis A & E. 
o Antivirals (e.g., Tenofovir, Entecavir for Hepatitis B; Sofosbuvir for Hepatitis C). 

 Alcoholic Hepatitis: 
o Abstinence from alcohol, corticosteroids (if severe). 

 Liver Cirrhosis: 
o Lifestyle changes, diuretics (for ascites), liver transplant if severe. 

 Acute Liver Failure: 
o Hospitalization, liver transplant if needed. 



 

C. Treatment for Posthepatic (Obstructive) Jaundice 

 Gallstones: 
o ERCP to remove stones from bile ducts. 
o Cholecystectomy (gallbladder removal). 

 Biliary Strictures/Tumors: 
o Stenting or surgery to relieve obstruction. 

 Pancreatic Cancer: 
o Surgery (Whipple procedure), chemotherapy. 

D. General Supportive Treatments 

 IV fluids for hydration. 
 Vitamin K supplementation (if coagulation issues). 
 Antipruritic agents (e.g., cholestyramine for itching). 
 Phototherapy (in Neonatal Jaundice) – Helps breakdown unconjugated bilirubin. 

Q. Pathophysiology of Hepatitis A, B, C, D, E, F  

It is defined as the inflammation of the liver and charecterized by the presence of inflammatory cells in 
the tissue of the organ. It may be caused due to infection of hepatotrophic virus, consumption of alcohol 
and excessive use of hepatotoxic drug. 

                                                              Hepatitis 

                                                                                                                  Autoimmune 

                          Alcoholic       Duration        Neonatal       Viral                                                   E 

                                                                                           A        B        C       D        

                        Acute                           Chronic 

 

 Basic Differences Among Hepatitis Viruses 

Feature 
Hepatitis 
A (HAV) 

Hepatitis B 
(HBV) 

Hepatitis C 
(HCV) 

Hepatitis D 
(HDV) 

Hepatitis E (HEV) 
Hepatitis F 

(HFV) 

Transmission Fecal-oral 
Blood, 
sexual, 
perinatal 

Blood, 
sexual 
(rare) 

Blood, 
perinatal 
(only with 
HBV) 

Fecal-oral 
Possibly 
enteric or 
bloodborne 

Genetic 
Material 

RNA DNA RNA RNA RNA RNA 



 

Feature 
Hepatitis 
A (HAV) 

Hepatitis B 
(HBV) 

Hepatitis C 
(HCV) 

Hepatitis D 
(HDV) 

Hepatitis E (HEV) 
Hepatitis F 

(HFV) 

Chronicity No 
Yes (10% of 
cases) 

Yes (85% 
cases) 

Yes (only 
with HBV) 

No (except in 
immunocompromised) 

Unknown 

Vaccine 
Available? 

Yes Yes No 
No (HBV 
vaccine 
protects) 

Yes (in some countries) No 

Severity 
Mild, self-
limiting 

Can be 
chronic, 
leads to 
cirrhosis & 
cancer 

Chronic, 
high risk of 
cirrhosis & 
cancer 

Most 
severe, 
only occurs 
with HBV 

Mild, but dangerous in 
pregnancy 

Unclear, 
debated 

 

2. Etiology (Causes) 

Hepatitis is primarily caused by viral infections but can also result from: 

 Alcohol abuse (alcoholic hepatitis) 
 Autoimmune diseases (autoimmune hepatitis) 
 Drug toxicity (e.g., acetaminophen overdose) 
 Metabolic disorders 

The five major viral hepatitis types are caused by distinct viruses: 

 HAV: Hepatitis A virus (picornavirus) 
 HBV: Hepatitis B virus (hepadnavirus) 
 HCV: Hepatitis C virus (flavivirus) 
 HDV: Hepatitis D virus (deltavirus) (needs HBV to replicate) 
 HEV: Hepatitis E virus (hepevirus) 
 HFV: Not well-characterized, some reports suggest an enteric virus 

 

3. Pathogenesis (Mechanism of Disease) 
A. Hepatitis A & E (Fecal-Oral Transmission) 

 Entry: Ingested through contaminated food or water. 
 Spread: Replicates in the intestines → bloodstream → liver. 
 Liver Damage: Immune response attacks infected hepatocytes → inflammaƟon. 
 Resolution: Usually self-limiting, does not cause chronic disease. 



 

B. Hepatitis B, C, D (Bloodborne Transmission) 

 Entry: Enters via blood, sexual contact, or perinatal transmission. 
 Spread: Infects liver cells and integrates into the hepatocyte genome (HBV). 
 Liver Damage: 

o HBV & HCV: Chronic infection leads to fibrosis, cirrhosis, and hepatocellular carcinoma 
(HCC). 

o HDV: Requires HBV for replication; co-infection leads to severe liver damage. 

C. Hepatitis F (Unconfirmed) 

 Hypothesized to cause hepatitis, but its existence remains unproven. 

 

4. Complications 
Acute Complications (Seen in all viral hepatitis cases) 

 Acute liver failure (rare but possible in all types) 
 Severe dehydration (especially in HEV during pregnancy) 

Chronic Complications (Only in HBV, HCV, HDV) 

 Chronic hepatitis → Cirrhosis → Hepatocellular carcinoma (HCC) 
 HBV & HCV: Major causes of liver cancer worldwide 
 HDV: Causes the most severe liver damage when co-infected with HBV 
 HEV in pregnancy: Can cause fulminant hepatitis (especially in the third trimester) 

 

5. Diagnosis 
Clinical Symptoms (Common to All) 

 Early signs: Fatigue, fever, nausea, vomiting, loss of appetite 
 Later signs: Jaundice (yellow skin and eyes), dark urine, pale stools 
 Severe cases: Hepatic encephalopathy (confusion, coma in liver failure) 

Treatment 
A. Hepatitis A & E (Self-Limiting) 

 No specific antiviral treatment needed 
 Supportive care: Hydration, rest, anti-nausea medications 
 Prevention: HAV and HEV vaccines available in some countries 

B. Hepatitis B (HBV) 

 Acute HBV: Supportive treatment only 
 Chronic HBV: 

o First-line antivirals: Tenofovir, Entecavir 



 

 

o Goal: Suppress HBV DNA, prevent liver damage 
o HBV Vaccine: Available & effective 

C. Hepatitis C (HCV) 

 Curable with Direct-Acting Antivirals (DAAs): 
o Sofosbuvir, Ledipasvir, Daclatasvir 
o 95% cure rate within 8–12 weeks 

D. Hepatitis D (HDV) 

 Pegylated Interferon-alpha (only option, but limited success) 
 Preventable with HBV vaccination (since HDV requires HBV) 

E. Hepatitis F (Unconfirmed) 

 No established treatment due to uncertainty about its existence. 

Q. Pathophysiology of Alcoholic Liver disease. 

Alcoholic Liver Disease (ALD) 
Alcoholic liver disease (ALD) is liver damage caused by excessive alcohol consumption. It 
progresses through three main stages: fatty liver (steatosis), alcoholic hepatitis, and cirrhosis. 
Chronic ALD can lead to liver failure and hepatocellular carcinoma (HCC). 

 

1. Etiology (Causes) of ALD 

The primary cause of ALD is excessive alcohol consumption, which varies based on individual 
susceptibility. 

Risk Factors 

 Chronic alcohol use (>30g/day for men, >20g/day for women) 
 Binge drinking (heavy alcohol intake in a short period) 
 Genetic predisposition (e.g., variations in alcohol-metabolizing enzymes like ADH, ALDH) 
 Malnutrition (common in alcoholics, worsens liver damage) 
 Obesity & metabolic syndrome (increase susceptibility) 
 Gender (women are more susceptible due to lower alcohol metabolism) 
 Coexisting liver diseases (e.g., viral hepatitis, NAFLD) 

 



 

 

2. Pathophysiology (Mechanism of Disease) 

Alcohol is metabolized in the liver through two major pathways: 

1. Alcohol Dehydrogenase (ADH): Converts ethanol → acetaldehyde (toxic). 
2. Cytochrome P450 (CYP2E1): Produces reactive oxygen species (ROS) → oxidaƟve stress. 

Key Pathophysiological Events 

 Hepatic steatosis (fatty liver): Excess NADH from alcohol metabolism → inhibits fat oxidaƟon → 
fat accumulation in hepatocytes. 

 Oxidative stress & inflammation: Acetaldehyde and ROS damage hepatocytes → acƟvate 
Kupffer cells (liver macrophages) → release TNF-α, IL-6, IL-1 → inflammaƟon. 

 Fibrosis & cirrhosis: Chronic inflammation activates hepatic stellate cells (HSCs) → produce 
collagen → fibrosis → cirrhosis → portal hypertension and liver failure. 

 

3. Stages of ALD 
Stage Pathology Reversibility Symptoms 

Fatty Liver 
(Steatosis) 

Fat accumulation in 
hepatocytes 

✅ Reversible with 
abstinence 

Asymptomatic, mild RUQ 
discomfort 

Alcoholic 
Hepatitis 

Inflammation, hepatocyte 
necrosis 

🔶 Partially reversible 
Jaundice, fever, abdominal 
pain, ascites 

Cirrhosis 
Extensive fibrosis, nodular 
regeneration 

❌ Irreversible 
Portal hypertension, liver 
failure, HCC 

 

4. Complications of ALD 
A. Acute Complications 

 Acute alcoholic hepatitis → Can lead to acute liver failure. 
 Severe jaundice → Due to hepatocyte necrosis. 
 Gastrointestinal (GI) bleeding → Due to portal hypertension. 

B. Chronic Complications 

 Cirrhosis → Irreversible fibrosis leading to liver dysfuncƟon. 
 Portal Hypertension → Increased pressure in the portal vein, leading to: 

o Esophageal varices → Can rupture, causing life-threatening bleeding. 
o Splenomegaly → Enlarged spleen due to congesƟon. 
o Ascites → Fluid accumulaƟon in the abdomen. 



 

 Hepatic Encephalopathy → AccumulaƟon of ammonia leads to cognitive dysfunction, 
confusion, coma. 

 Hepatocellular Carcinoma (HCC) → ALD is a major risk factor for liver cancer. 

 

5. Diagnosis of ALD 
A. Clinical Presentation 

 Early ALD → AsymptomaƟc or mild faƟgue, nausea, right upper quadrant (RUQ) pain. 
 Alcoholic Hepatitis → Jaundice, fever, ascites, hepatomegaly. 
 Cirrhosis → Weakness, ascites, variceal bleeding, confusion. 

B. Laboratory Tests 

Test Findings in ALD 

Liver Function Tests (LFTs) ↑ AST & ALT (AST:ALT > 2:1, characterisƟc of ALD) 

Bilirubin ↑ (due to impaired excreƟon) 

Gamma-Glutamyl Transferase (GGT) ↑ (sensiƟve marker for alcohol use) 

Albumin ↓ (due to liver dysfuncƟon) 

Prothrombin Time (PT/INR) ↑ (coagulaƟon defects) 

Complete Blood Count (CBC) Macrocytosis (MCV > 100), thrombocytopenia 

Ammonia Levels ↑ (in hepaƟc encephalopathy) 

C. Imaging Studies 

 Ultrasound (USG): Detects fatty liver, cirrhosis, ascites. 
 Fibroscan (Elastography): Measures liver stiffness (detects fibrosis). 
 CT/MRI: Evaluates cirrhosis, liver tumors (HCC). 
 Liver Biopsy (if needed for definitive diagnosis): Shows Mallory bodies (damaged hepatocytes) 

and fibrosis. 

 

6. Treatment of ALD 
A. Lifestyle Modifications (First-line) 

✅ Complete Alcohol Abstinence → Most important intervention to prevent disease 
progression. 

✅ Nutritional Support (to correct malnutrition): 



 

 

 High-protein, high-calorie diet. 
 Vitamin supplementation (Thiamine, Folate, B12) to prevent Wernicke’s encephalopathy. 

B. Medications 
1. Alcoholic Hepatitis Treatment 

 Corticosteroids (Prednisolone 40mg/day) → Reduces inflammaƟon (used in severe cases with 
Maddrey’s score >32). 

 Pentoxifylline → TNF-α inhibitor, alternative to steroids. 

2. Cirrhosis Management 

 Diuretics (Spironolactone, Furosemide) → For ascites. 
 Beta-blockers (Propranolol) → Prevents variceal bleeding. 
 Lactulose & Rifaximin → Treat hepaƟc encephalopathy by reducing ammonia levels. 

C. Liver Transplantation (For End-Stage ALD) 

 Indications: Decompensated cirrhosis, liver failure. 
 Requirement: 6-month alcohol abstinence rule for eligibility. 

 

7. Prevention of ALD 

 Reduce alcohol consumption (Recommended: <14 drinks/week for men, <7 drinks/week for 
women). 

 Regular liver function tests for those at risk. 
 Vaccination against Hepatitis B & C to prevent co-infections. 
 Healthy diet & weight management to prevent fatty liver. 

Q. Pathophysiology of Osteoporosis. 

Osteoporosis is a systemic skeletal disorder characterized by low bone mass and 
microarchitectural deterioration, leading to increased bone fragility and fracture risk. The 
disease occurs due to an imbalance between bone resorption (osteoclast activity) and bone 
formation (osteoblast activity), resulting in a net loss of bone mass. 

Key Mechanisms: 

 Increased Bone Resorption (Osteoclast activity ↑) 
 Decreased Bone Formation (Osteoblast activity ↓) 
 Altered Bone Microarchitecture → Weaker bone structure 
 Loss of Bone Mineral Density (BMD) → Fragile bones prone to fracture. 

 



 

 

Bone remodeling is a continuous process regulated by hormones (estrogen, parathyroid 
hormone, vitamin D), mechanical stress, and cytokines. In osteoporosis, bone resorption 
exceeds bone formation, leading to progressive bone loss. 

 

2. Etiology (Causes) of Osteoporosis 

Osteoporosis can be classified into primary and secondary forms. 

A. Primary Osteoporosis 

Occurs due to aging and hormonal changes. 

1. Postmenopausal Osteoporosis (Type I) 
o Cause: Estrogen deficiency after menopause → Increased osteoclast acƟvity → Bone 

loss. 
o Common in: Women after menopause (50+ years). 
o Most affected bones: Vertebrae, distal radius, femur neck. 

2. Senile Osteoporosis (Type II) 
o Cause: Age-related decline in osteoblast activity & calcium absorption. 
o Common in: Both men and women (70+ years). 
o Most affected bones: Hip, vertebrae. 

B. Secondary Osteoporosis 

Results from underlying medical conditions, medications, or lifestyle factors. 
Common Causes: 

 Endocrine disorders: Cushing’s syndrome, hyperparathyroidism, diabetes, thyroid disorders. 
 Chronic diseases: Chronic kidney disease, rheumatoid arthritis. 
 Nutritional deficiencies: Low calcium, vitamin D deficiency. 
 Medications: Long-term corticosteroid use (glucocorticoid-induced osteoporosis), 

anticonvulsants, proton pump inhibitors (PPIs). 
 Lifestyle factors: Sedentary lifestyle, smoking, alcohol abuse. 

 

3. Pathogenesis (Disease Mechanism) of Osteoporosis 

The bone remodeling cycle is disrupted, leading to excessive bone resorption or inadequate 
bone formation. 

Normal Bone Remodeling Process: 

1. Osteoclasts break down bone (resorption phase). 
2. Osteoblasts rebuild bone (formation phase). 



 

3. Balance between resorption and formation maintains bone strength. 

Pathogenesis of Osteoporosis: 

 Estrogen Deficiency (Menopause) → Increased RANKL (acƟvates osteoclasts) → Bone 
resorption ↑ 

 Aging → Reduced osteoblast funcƟon → Bone formation ↓ 
 Calcium & Vitamin D Deficiency → Decreased bone mineralizaƟon → Weaker bones 
 Chronic Inflammation (e.g., Rheumatoid Arthritis) → Cytokines (IL-1, IL-6, TNF-α) stimulate 

osteoclasts → Bone loss 

Result: Thin, porous bones with increased fracture risk. 

 

4. Complications of Osteoporosis 
A. Fractures (Most Serious Complication) 

 Hip Fractures → High mortality risk, long-term disability. 
 Vertebral Compression Fractures → Chronic pain, height loss, kyphosis ("dowager’s hump"). 
 Wrist Fractures (Colles’ Fracture) → Common in postmenopausal women. 

B. Chronic Pain & Deformities 

 Back pain from vertebral fractures. 
 Loss of height & spinal deformities (Kyphosis). 

C. Decreased Quality of Life 

 Reduced mobility → Risk of falls, dependence on caregivers. 
 Increased mortality risk (hip fractures have a 20% mortality rate in older adults within one 

year). 

 

5. Diagnosis of Osteoporosis 
A. Clinical Assessment 

 History: Age, menopause status, family history, medication use (steroids). 
 Symptoms: Chronic back pain, loss of height, fractures with minor trauma. 

B. Laboratory Tests 

Used to identify secondary causes: 

 Calcium, Phosphorus, Vitamin D: Deficiencies can contribute to bone loss. 
 Parathyroid Hormone (PTH): Elevated in hyperparathyroidism. 
 Thyroid Hormones (T3, T4, TSH): Hyperthyroidism can cause bone loss. 



 

 

 Bone Turnover Markers (e.g., ALP, CTX, NTX): Elevated in high bone resorption states. 

C. Imaging & Bone Density Tests 

1. Dual-Energy X-ray Absorptiometry (DEXA Scan) 
o Gold standard test for osteoporosis diagnosis. 
o Measures Bone Mineral Density (BMD) at spine, hip, wrist. 
o T-score Interpretation: 

 ≥ -1.0 → Normal. 
 -1.0 to -2.5 → Osteopenia (low bone mass). 
 ≤ -2.5 → Osteoporosis. 

2. X-ray 
o Detects fractures & spinal deformities (kyphosis). 
o Late-stage diagnosis (bone loss must be >30% to be visible). 

3. FRAX Score (Fracture Risk Assessment Tool) 
o Estimates 10-year fracture risk based on BMD & risk factors. 

 

6. Treatment of Osteoporosis 
A. Lifestyle & Dietary Modifications 

 Calcium-Rich Diet: 1000-1200 mg/day (Dairy, leafy greens, fortified foods). 
 Vitamin D Supplementation: 800-1000 IU/day (Sunlight, fish, fortified milk). 
 Weight-Bearing & Resistance Exercises: Walking, jogging, strength training. 
 Fall Prevention: Home modifications, balance training. 
 Avoid Smoking & Alcohol: Reduces bone loss. 

B. Medications for Osteoporosis 

1. Bisphosphonates (First-Line) 
o Alendronate, Risedronate, Zoledronic Acid 
o Inhibit osteoclast activity → Reduce bone resorption. 

2. Selective Estrogen Receptor Modulators (SERMs) 
o Raloxifene: Estrogen-like effects on bones, prevents postmenopausal osteoporosis. 

3. Monoclonal Antibody Therapy 
o Denosumab: Inhibits RANKL → Prevents osteoclast acƟvaƟon. 

4. Anabolic Agents (Bone-Building) 
o Teriparatide (PTH Analog): Stimulates osteoblasts → Increases bone formation. 
o Used for severe osteoporosis with fractures. 

5. Hormone Replacement Therapy (HRT) 
o Estrogen therapy in postmenopausal women (reduces bone loss but increases cancer 

risk). 

C. Surgical Management (For Severe Cases) 

 Vertebroplasty/Kyphoplasty: Cement injection into fractured vertebrae. 



 

 Hip Replacement Surgery: For hip fractures. 

 

Q. Pathophysiology of Rheumatoid arthritis. 

Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease that primarily 
affects the synovial joints, leading to progressive joint destruction, deformities, and systemic 
complications. 

 

1. Etiology (Causes of RA) 

RA is an autoimmune disorder with multiple contributing factors: 

A. Genetic Factors 

 HLA-DR4 and HLA-DR1 (MHC Class II genes) → Strongly associated with RA. 
 Other genes: PTPN22, STAT4, TRAF1, PADI4 (involved in immune regulation). 

B. Environmental Triggers 

 Infections: Epstein-Barr virus (EBV), Porphyromonas gingivalis (gum bacteria). 
 Smoking: Strongest environmental risk factor, increases citrullinated protein production. 
 Gut microbiome changes: Dysbiosis may trigger autoimmunity. 
 Hormonal factors: RA is more common in women (suggesting estrogen involvement). 

C. Autoimmune Response 

 Loss of tolerance → T-cells and B-cells attack synovial joints. 
 Formation of rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPA). 

 

2. Pathophysiology (Mechanism of RA Development) 
Step 1: Autoimmune Activation 

1. Environmental triggers → AcƟvate antigen-presenting cells (APCs). 
2. APCs present antigens to CD4+ T-helper cells → AcƟvaƟon of immune response. 
3. B-cells produce RF and ACPA (which attack joint proteins). 

Step 2: Chronic Synovial Inflammation 

1. Activated T-cells release TNF-α, IL-1, IL-6 → Promote inflammaƟon. 
2. Macrophages and fibroblast-like synoviocytes (FLS) are activated. 
3. FLS produce matrix metalloproteinases (MMPs) → Cartilage destruction. 

 



 

 

Step 3: Pannus Formation and Joint Destruction 

1. Pannus = Thickened, inflamed synovial membrane → Erodes carƟlage & bone. 
2. Osteoclast activation (via RANKL pathway) → Bone erosion. 
3. Progressive joint deformities due to ligament damage & fibrosis. 

 

3. Complications of RA 
A. Musculoskeletal Complications 

 Joint deformities: Swan-neck deformity, Boutonnière deformity, ulnar deviation. 
 Osteoporosis: Increased fracture risk. 

B. Systemic Complications 

 Rheumatoid nodules: Firm lumps under the skin (commonly on elbows). 
 Cardiovascular disease: Increased risk of heart attacks & strokes. 
 Interstitial lung disease (RA-ILD): Lung fibrosis. 
 Felty’s syndrome: RA + splenomegaly + low white blood cells → Risk of infecƟons. 
 Sjögren’s syndrome: Dry eyes & mouth due to salivary gland damage. 

 

4. Diagnosis of RA 
A. Clinical Features 

 Morning stiffness >1 hour (key feature). 
 Symmetric joint pain and swelling (especially small joints of hands & feet). 
 Polyarthritis (≥3 joints involved). 
 Fatigue, fever, weight loss (systemic symptoms). 

B. Laboratory Tests 

1. Autoantibodies: 
o Rheumatoid Factor (RF) (+): Present in 70-80% of RA patients. 
o Anti-Citrullinated Protein Antibodies (ACPA) (+): More specific for RA. 

2. Inflammatory Markers: 
o C-reactive protein (CRP) ↑. 
o Erythrocyte Sedimentation Rate (ESR) ↑. 

3. Synovial Fluid Analysis (from joint aspiration): 
o Cloudy, inflammatory fluid. 
o WBC count > 5,000/mm³. 

C. Imaging Studies 

 X-ray: Joint space narrowing, bone erosions. 



 

 

 MRI/Ultrasound: Detect early synovitis & bone marrow edema. 

D. Classification Criteria (ACR/EULAR 2010) 

 ≥6 points out of 10 → RA diagnosis. 
o Joint involvement (0-5 points). 
o Serology (RF/ACPA) (0-3 points). 
o Acute phase reactants (CRP/ESR ↑) (0-1 point). 
o Duration >6 weeks (1 point). 

 

5. Treatment of RA 
A. Non-Pharmacological Therapy 

 Exercise & physical therapy: Maintain joint function. 
 Diet: Omega-3 fatty acids (anti-inflammatory), avoid processed foods. 
 Smoking cessation: Slows disease progression. 

B. Pharmacological Therapy 

Drug Class Example Mechanism Use 

NSAIDs Ibuprofen, Naproxen 
Reduce 
inflammation 

Symptomatic relief 

Glucocorticoids Prednisone 
Rapid 
inflammation 
control 

Short-term use 

DMARDs (Disease-
Modifying Anti-Rheumatic 
Drugs) 

Methotrexate, Sulfasalazine, 
Hydroxychloroquine 

Suppress immune 
response 

First-line treatment 

Biologic DMARDs 
TNF inhibitors (Infliximab, 
Etanercept, Adalimumab) 

Block TNF-α For severe cases 

 IL-6 inhibitors (Tocilizumab) Block IL-6 For resistant cases 

 T-cell inhibitors (Abatacept) 
Prevents T-cell 
activation 

Severe RA 

JAK Inhibitors Tofacitinib, Baricitinib 
Block Janus 
Kinase pathway 

Severe cases resistant 
to other treatments 



 

C. Surgical Options (For severe, advanced RA) 

 Synovectomy: Remove inflamed synovial tissue. 
 Joint replacement: Hip, knee, or hand surgery for joint damage. 

Q. Discuss about principle of Cancer. 

Cancer is a group of diseases characterized by uncontrolled cell growth, invasion, and metastasis. It 
results from genetic and epigenetic alterations that disrupt normal cell cycle regulation. 

Etiology (Causes of Cancer) 

Cancer arises due to genetic mutations and environmental factors. Common causes include: 

A. Genetic Factors 

 Oncogenes: Mutated genes promoting cell proliferation (e.g., RAS, MYC). 
 Tumor Suppressor Genes: Loss of genes that regulate growth (e.g., TP53, BRCA1, RB1). 
 DNA Repair Genes: Defective repair mechanisms (e.g., MSH2, MLH1 in Lynch syndrome). 
 Epigenetic Changes: DNA methylation or histone modification affecting gene expression. 

B. Environmental & Lifestyle Factors 

 Carcinogens (cancer-causing substances) 
o Chemical: Tobacco (lung cancer), asbestos (mesothelioma), benzene (leukemia). 
o Physical: UV radiation (skin cancer), ionizing radiation (thyroid cancer). 
o Biological: HPV (cervical cancer), H. pylori (gastric cancer), HBV/HCV (liver cancer). 

 Dietary Factors 
o High-fat diet, processed meats (colon cancer). 
o Low fiber intake (colorectal cancer). 

 Obesity and Hormones 
o Estrogen excess (breast and endometrial cancer). 

 Chronic Inflammation 
o Inflammatory bowel disease → Colon cancer. 

 

3. Pathogenesis of Cancer (Mechanism of Disease) 
A. Cellular Transformation 

1. Initiation – DNA mutation occurs (e.g., by carcinogens, radiation, or viruses). 
2. Promotion – Mutated cells proliferate uncontrollably due to growth signals. 
3. Progression – Cancer cells acquire mutations enabling invasion and metastasis. 

B. Tumor Growth and Angiogenesis 

 Cancer cells bypass normal growth controls (e.g., p53 loss). 
 Angiogenesis (new blood vessel formation) is driven by VEGF (vascular endothelial growth 

factor). 



 

 Tumors develop hypoxic environments, further stimulating growth factor release. 

C. Invasion and Metastasis 

 Epithelial-mesenchymal transition (EMT): Loss of adhesion molecules (E-cadherin). 
 Cancer cells enter blood (hematogenous) or lymph (lymphatic spread). 
 Common metastatic sites: 

o Liver: Colorectal cancer. 
o Lung: Breast, kidney cancers. 
o Bone: Prostate, breast cancers. 
o Brain: Lung, melanoma cancers. 

 

4. Complications of Cancer 
A. Local Complications 

 Organ destruction → Tumor invasion damages surrounding Ɵssues. 
 Bleeding & Ulceration → Gastric or colorectal tumors cause GI bleeding. 
 Obstruction → Esophageal cancer causes dysphagia, colon cancer leads to bowel obstrucƟon. 

B. Systemic Complications 

 Metastatic Disease → MulƟple organ failure (brain, liver, lungs). 
 Paraneoplastic Syndromes (hormonal & immune-mediated effects of cancer): 

o Hypercalcemia (PTH-related peptide from lung cancer). 
o Cushing syndrome (ACTH secretion by small cell lung cancer). 
o SIADH (Syndrome of Inappropriate ADH secretion) → Hyponatremia in lung cancer. 
o Neuropathy and myopathy → Immune-mediated responses in cancer. 

C. Cancer Treatment Complications 

 Chemotherapy side effects → Bone marrow suppression, nausea, neuropathy. 
 Radiation side effects → Tissue fibrosis, secondary malignancies. 
 Surgical risks → InfecƟon, organ damage. 

 

5. Diagnosis of Cancer 
A. Clinical Symptoms & Signs 

 General signs: Unintentional weight loss, fever, night sweats, fatigue. 
 Specific organ signs: 

o Lung cancer → Persistent cough, hemoptysis. 
o Breast cancer → Lump, nipple discharge. 
o Colon cancer → Bloody stools, altered bowel habits. 
o Prostate cancer → Difficulty urinaƟng. 

 



 

 

B. Laboratory Tests 

 Tumor Markers (specific proteins indicating cancer): 
o PSA → Prostate cancer. 
o CEA → Colorectal cancer. 
o AFP → Liver cancer. 
o CA-125 → Ovarian cancer. 

C. Imaging Studies 

 X-ray & Ultrasound → IniƟal screening. 
 CT Scan & MRI → Detailed tumor imaging. 
 PET Scan → Detects metabolic acƟvity of tumors. 

D. Biopsy & Histopathology 

 Fine-needle aspiration (FNA) → Cytology for superficial tumors. 
 Core biopsy → More accurate Ɵssue diagnosis. 
 Immunohistochemistry (IHC) → IdenƟfies tumor type and origin. 
 Molecular Testing → EGFR, KRAS, BRAF mutaƟons for targeted therapy. 

 

6. Treatment of Cancer 

Treatment depends on cancer type, stage, and patient factors. 

A. Surgery 

 First-line treatment for localized cancers (breast, colon, lung). 
 Types: Lumpectomy (breast), colectomy (colon), prostatectomy (prostate). 

B. Radiation Therapy 

 External beam radiation → Used for head & neck, prostate, brain cancers. 
 Brachytherapy (internal radiation) → Cervical & prostate cancers. 

C. Chemotherapy 

 Cytotoxic drugs kill rapidly dividing cells. 
 Common drugs: 

o Cisplatin, 5-FU, Doxorubicin → Solid tumors. 
o Vincristine, Methotrexate → Blood cancers. 

D. Targeted Therapy 

 Monoclonal antibodies & small-molecule inhibitors 



 

 

o HER2 inhibitors (Trastuzumab for breast cancer). 
o EGFR inhibitors (Erlotinib for lung cancer). 
o BRAF inhibitors (Vemurafenib for melanoma). 

E. Immunotherapy 

 Checkpoint inhibitors (PD-1, CTLA-4 blockers) 
o Pembrolizumab, Nivolumab → Melanoma, lung cancer. 

 CAR-T Cell Therapy → Leukemia, lymphoma. 

F. Hormonal Therapy 

 Tamoxifen (Breast Cancer) → Estrogen receptor blocker. 
 Androgen Deprivation Therapy (Prostate Cancer) → Reduces testosterone levels. 

G. Stem Cell Transplantation 

 Used in leukemia, lymphoma after high-dose chemotherapy. 

                                                                                   UNIT-V 

Question 1: 

Meningitis: Etiology, Pathogenesis, Clinical Features, Diagnosis, Management, and Prevention 

Answer Outline: 

1. Introduction 

o Define meningitis and its clinical significance. 

o Briefly mention the major types: bacterial, viral, and tubercular. 

2. Etiology 

o Bacterial Meningitis: 

 Common organisms (e.g., Neisseria meningitidis, Streptococcus pneumoniae, 
Haemophilus influenzae, Listeria monocytogenes). 

 Age- and risk-related variations. 

o Viral Meningitis: 

 Enteroviruses, herpesviruses, mumps virus, etc. 

o Tubercular Meningitis: 

 Caused by Mycobacterium tuberculosis; often linked with systemic TB. 



 

 

3. Pathogenesis 

o Bacterial: 

 Mechanisms of invasion (hematogenous spread, direct extension). 

 Inflammatory response in the subarachnoid space. 

o Viral: 

 Direct viral invasion and host immune response. 

 Comparatively milder inflammation. 

o Tubercular: 

 Formation of Rich foci and granulomatous inflammation. 

 Basal exudates leading to complications like vasculitis. 

4. Clinical Features 

o General Signs: 

 Fever, headache, neck stiffness, photophobia. 

o Bacterial Meningitis: 

 Rapid onset, altered sensorium, seizures, petechial rash. 

o Viral Meningitis: 

 Milder symptoms, often self-limiting. 

o Tubercular Meningitis: 

 Subacute onset, prolonged prodrome, cranial nerve palsies, focal neurological 
deficits. 

5. Diagnostic Approaches 

o History and Physical Examination: 

 Importance of recognizing signs. 

o Laboratory Investigations: 

 Cerebrospinal Fluid (CSF) Analysis: 

 Cell count, protein, glucose levels. 

 Gram stain and culture for bacterial forms. 

 Acid-fast bacilli (AFB) staining, PCR, or culture for TB. 



 

 

 Viral PCR assays. 

o Imaging: 

 CT/MRI to rule out contraindications to lumbar puncture and to assess 
complications. 

o Additional Tests: 

 Blood cultures, serological tests, and inflammatory markers. 

6. Management and Treatment Strategies 

o Bacterial Meningitis: 

 Empirical antibiotic therapy (e.g., third-generation cephalosporins, vancomycin, 
ampicillin for Listeria in older/at-risk populations). 

 Role of corticosteroids. 

o Viral Meningitis: 

 Supportive care; antiviral agents where indicated (e.g., acyclovir for 
herpesvirus). 

o Tubercular Meningitis: 

 Antitubercular therapy (ATT) regimen (isoniazid, rifampicin, pyrazinamide, 
ethambutol). 

 Prolonged treatment duration and adjunctive corticosteroids. 

o Supportive Care and Monitoring: 

 ICU management, intracranial pressure control, and management of 
complications. 

7. Prevention and Prognosis 

o Vaccination: 

 Vaccines against Haemophilus influenzae, Streptococcus pneumoniae, and 
Neisseria meningitidis. 

o Public Health Measures: 

 TB control programs, early detection, and prophylaxis for contacts. 

o Prognostic Factors: 

 Importance of early diagnosis. 

 Long-term neurological sequelae and factors influencing outcomes. 



 

 

8. Conclusion 

o Recap the critical importance of early recognition and differentiation among the types. 

o Emphasize the evolving diagnostic methods and therapeutic strategies in reducing 
morbidity and mortality. 

 

Question 2: 

Typhoid, Leprosy, and Tuberculosis: A Comparative Analysis 
 

Answer Outline: 

1. Introduction 

o Overview of the three diseases as significant public health challenges. 

o Emphasize the global burden, especially in developing countries. 

2. Epidemiology and Public Health Impact 

o Typhoid Fever: 

 Endemic regions, modes of transmission (fecal-oral route), and outbreaks. 

o Leprosy: 

 Distribution in tropical regions, social stigma, and control programs. 

o Tuberculosis: 

 Global incidence, risk factors (HIV co-infection, malnutrition), and multi-drug 
resistance issues. 

3. Etiopathogenesis 

o Typhoid Fever: 

 Causative agent Salmonella typhi. 

 Mechanisms of intestinal invasion and systemic spread. 

o Leprosy: 

 Mycobacterium leprae characteristics. 

 Host immune response: tuberculoid vs. lepromatous forms. 

o Tuberculosis: 

 Mycobacterium tuberculosis pathogenesis. 



 

 

 Granuloma formation, latent infection, and reactivation. 

4. Clinical Presentations and Variations 

o Typhoid Fever: 

 High fever, abdominal pain, rose spots, and complications (intestinal 
perforation, hemorrhage). 

o Leprosy: 

 Skin lesions, peripheral nerve involvement, and classification based on immune 
response. 

o Tuberculosis: 

 Pulmonary (chronic cough, hemoptysis) vs. extrapulmonary manifestations. 

 Constitutional symptoms and complications (e.g., TB meningitis, Pott’s disease). 

5. Diagnostic Challenges and Approaches 

o Typhoid: 

 Widal test, blood cultures, and newer rapid diagnostic tests. 

o Leprosy: 

 Skin smears, nerve biopsy, and the limitations of serological tests. 

o Tuberculosis: 

 Sputum microscopy, culture methods, GeneXpert MTB/RIF, and imaging studies. 

o Discussion on the sensitivity, specificity, and challenges in resource-limited settings. 

6. Treatment Modalities and Resistance Issues 

o Typhoid Fever: 

 Antibiotic therapy (fluoroquinolones, cephalosporins) and emerging resistance. 

o Leprosy: 

 Multidrug therapy (dapsone, rifampicin, clofazimine) and duration of treatment. 

o Tuberculosis: 

 Standard ATT regimens, DOTS strategy, and the challenge of MDR/XDR TB. 

o Side effects, adherence issues, and the importance of monitoring. 

7. Prevention and Control Measures 

o Typhoid: 



 

 

 Vaccination strategies and improvements in water sanitation. 

o Leprosy: 

 Early case detection, stigma reduction, and community awareness. 

o Tuberculosis: 

 BCG vaccination, infection control in healthcare settings, and contact tracing. 

o Discuss public health campaigns, policy initiatives, and global partnerships. 

 

Question 3: 

Urinary Tract Infections (UTIs): Pathogenesis, Clinical Features, Diagnosis, Management, and Emerging 
Resistance 

Answer Outline: 

1. Introduction 

o Definition and scope of UTIs. 

o Importance in both community and hospital settings. 

o Brief mention of economic and health care implications. 

2. Etiopathogenesis 

o Common Pathogens: 

 Escherichia coli as the predominant pathogen. 

 Other organisms: Proteus mirabilis, Klebsiella pneumoniae, Staphylococcus 
saprophyticus, and sometimes enterococci. 

o Pathways of Infection: 

 Ascending infection from the urethra. 

 Hematogenous spread in special populations. 

o Risk Factors: 

 Gender differences (higher prevalence in females), anatomical factors, sexual 
activity, pregnancy, catheterization, and immunocompromised states. 

3. Clinical Manifestations 

o Lower UTIs (Cystitis): 

 Dysuria, frequency, urgency, suprapubic pain. 



 

o Upper UTIs (Pyelonephritis): 

 Flank pain, fever, chills, nausea, and vomiting. 

o Atypical presentations in elderly and children. 

4. Diagnostic Work-up 

o History and Physical Examination: 

 Importance of a detailed clinical history. 

o Laboratory Tests: 

 Urinalysis: detection of leukocyte esterase, nitrites, white blood cells. 

 Urine culture and sensitivity: identification of the pathogen and antibiotic 
susceptibility. 

o Additional Investigations: 

 Imaging studies (ultrasound, CT scan) in recurrent or complicated cases. 

 Role of cystoscopy in persistent or unusual presentations. 

5. Management Strategies 

o Empirical Therapy: 

 Initial antibiotic choices based on local resistance patterns (e.g., nitrofurantoin, 
trimethoprim-sulfamethoxazole, or fosfomycin). 

o Definitive Treatment: 

 Tailoring antibiotic therapy once culture and sensitivity results are available. 

o Management of Complications: 

 Addressing pyelonephritis, abscess formation, and recurrent infections. 

 Hospitalization criteria for severe cases. 

o Supportive Care: 

 Hydration, pain management, and follow-up urine cultures. 

6. Emerging Resistance and Future Challenges 

o Discussion on increasing antibiotic resistance. 

o Impact on treatment guidelines. 

o The role of antimicrobial stewardship and novel treatment strategies. 

o Importance of preventive strategies (e.g., behavioral modifications, prophylactic 
antibiotics in recurrent cases). 



 

 

7. Prevention and Patient Education 

o Hygiene practices and behavioral modifications. 

o Role of probiotics and dietary measures. 

o Public health implications in reducing the incidence of UTIs. 

 

Question 4: 

Sexually Transmitted Diseases (STDs): Focus on AIDS, Syphilis, and Gonorrhea 

Answer Outline: 

1. Introduction 

o Definition and global significance of STDs. 

o Brief overview of AIDS, syphilis, and gonorrhea as major public health concerns. 

o Importance of socio-economic factors and stigma in disease management. 

2. Epidemiology and Public Health Impact 

o AIDS (HIV Infection): 

 Global burden, modes of transmission, and key risk populations. 

o Syphilis: 

 Resurgence in certain populations; impact on pregnant women and congenital 
syphilis. 

o Gonorrhea: 

 Prevalence, high-risk groups, and rapid spread in sexually active populations. 

o Discussion on co-infections and overlapping risk factors. 

3. Pathogenesis 

o AIDS: 

 Mechanism of HIV entry into host cells, progression from acute infection to 
AIDS. 

 Immune system compromise and opportunistic infections. 

o Syphilis: 

 Infection by Treponema pallidum, progression through primary, secondary, 
latent, and tertiary stages. 



 

o Gonorrhea: 

 Pathogenicity of Neisseria gonorrhoeae, immune evasion, and inflammatory 
response. 

o Discussion of molecular mechanisms and host-pathogen interactions. 

4. Clinical Features and Disease Progression 

o AIDS: 

 Early symptoms, asymptomatic latency, and the spectrum of opportunistic 
infections. 

o Syphilis: 

 Presentation of chancre (primary), rash and mucosal lesions (secondary), 
neurological and cardiovascular complications (tertiary). 

o Gonorrhea: 

 Urethritis, cervicitis, pelvic inflammatory disease, and potential complications 
like infertility. 

o Variations in clinical presentation based on host factors and stage of disease. 

5. Diagnostic Strategies 

o AIDS: 

 Serological tests (ELISA, Western blot), nucleic acid tests (viral load assays), CD4 
count monitoring. 

o Syphilis: 

 Non-treponemal tests (VDRL, RPR) and confirmatory treponemal tests (FTA-ABS, 
TPPA). 

o Gonorrhea: 

 Gram stain, culture methods, and nucleic acid amplification tests (NAATs). 

o Emphasis on the challenges in early diagnosis, especially in resource-limited settings. 

6. Treatment Modalities and Emerging Resistance 

o AIDS: 

 Antiretroviral therapy (ART) regimens, treatment adherence, and management 
of opportunistic infections. 

o Syphilis: 

 Penicillin as the treatment of choice; management of penicillin-allergic patients. 



 

 

o Gonorrhea: 

 Current treatment protocols (e.g., ceftriaxone plus azithromycin) and the 
challenge of multidrug-resistant strains. 

o Discussion of global trends in antimicrobial resistance and its implications. 

7. Prevention, Control, and Socio-Economic Considerations 

o Prevention Strategies: 

 Safe sex practices, condom use, routine screening, partner notification, and 
education. 

o Public Health Interventions: 

 Vaccination research (where applicable), outreach programs, and 
destigmatization campaigns. 

o Socio-Economic Impact: 

 Barriers to healthcare access, cost of long-term management, and cultural 
factors affecting prevention. 

o Role of government and international organizations in STD control. 

8. Conclusion 

o Summarize the interplay between clinical management and public health measures. 

o Highlight the importance of integrated strategies that address both biomedical and 
socio-economic dimensions. 

o Stress the need for continuous research and surveillance to tackle emerging drug 
resistance and improve patient outcomes. 

5-mark Questions: 

Q: Discuss the epidemiology, etiology, pathogenesis, clinical features, diagnostic 
approaches, management strategies, and preventive measures for the following 
infectious diseases: Typhoid, Leprosy? 

Ans: Typhoid 

 Etiology and Epidemiology: 
Typhoid fever is caused by Salmonella enterica serotype Typhi and is transmitted through 
ingestion of contaminated food or water. It is endemic in regions with poor sanitation and 
limited access to clean water. 



 

 Pathogenesis and Clinical Features: 
After ingestion, the bacteria penetrate the intestinal mucosa, enter the bloodstream, and 
disseminate. Patients typically exhibit a prolonged high fever, abdominal pain, headache, and 
“rose spots” on the abdomen. If untreated, complications such as intestinal perforation may 
occur. 

 Diagnosis and Management: 
Blood cultures and serological tests (e.g., the Widal test, though it has limitations) are used for 
diagnosis. The mainstay of treatment is antibiotic therapy (e.g., fluoroquinolones or third-
generation cephalosporins), combined with supportive measures. Vaccination and improved 
sanitation are essential preventive steps. 

Leprosy 

 Etiology and Epidemiology: 
Leprosy, or Hansen’s disease, is caused by Mycobacterium leprae. It primarily affects the skin 
and peripheral nerves, leading to a spectrum of clinical manifestations that range from 
tuberculoid (paucibacillary) to lepromatous (multibacillary) forms. 

 Pathogenesis and Clinical Features: 
The organism has a long incubation period and induces a granulomatous inflammatory 
response. Clinically, leprosy presents with hypopigmented or reddish skin lesions, loss of 
sensation, and nerve thickening. Delayed diagnosis can lead to permanent nerve damage and 
deformities. 

 Diagnosis and Management: 
Diagnosis is mainly clinical and supported by skin smears, histopathology, and sometimes 
molecular tests. The World Health Organization recommends multidrug therapy (MDT), typically 
comprising dapsone, rifampicin, and clofazimine. Early treatment is crucial to prevent disability 
and reduce transmission. 

Q: Elaborate on the etiopathogenesis, clinical features, diagnostic modalities, 
management strategies, and preventive measures of Urinary Tract Infections 
(UTIs).  

Ans:  

Urinary Tract Infections (UTIs) are among the most frequently encountered bacterial infections in clinical 
practice. They can affect various components of the urinary system—from the urethra and bladder 
(resulting in cystitis) to the kidneys (resulting in pyelonephritis). The clinical presentation, diagnostic 
approach, and treatment vary with the site of infection and patient demographics. Additionally, rising 
antibiotic resistance poses significant treatment challenges. 

Etiology and Pathogenesis 

 Causative Organisms: 
The vast majority of UTIs are caused by bacteria, with Escherichia coli being responsible for 



 

approximately 80–90% of cases. Other pathogens include Klebsiella pneumoniae, Proteus 
mirabilis, and Staphylococcus saprophyticus. 

 Mechanism of Infection: 
UTIs typically occur via the ascending route—bacteria from the perineal area migrate through 
the urethra to the bladder. Contributing factors include poor personal hygiene, sexual activity, 
anatomical differences (especially in women, who have a shorter urethra), urinary stasis, and 
structural abnormalities of the urinary tract. 

Clinical Features 

 Uncomplicated Cystitis: 
Symptoms include dysuria (painful urination), urinary frequency and urgency, suprapubic 
discomfort, and sometimes hematuria. Systemic symptoms are usually minimal. 

 Pyelonephritis: 
This upper UTI is marked by systemic signs such as high fever, chills, flank pain, nausea, and 
vomiting. It represents a more severe infection that may lead to sepsis if untreated. 

 Variability Across Age Groups: 
In children, UTIs may present with non-specific symptoms such as fever, irritability, or poor 
feeding. In pregnant women, UTIs are concerning due to the risk of complications for both the 
mother and fetus. Elderly patients might present with atypical signs, such as confusion or a 
decline in functional status, rather than the classic urinary symptoms. 

Diagnostic Modalities 

 Urinalysis: 
A key initial test that detects leukocyte esterase, nitrites, and microscopic pyuria. 

 Urine Culture and Sensitivity Testing: 
Critical for confirming the diagnosis and determining the appropriate antibiotic, especially in 
cases of recurrent or complicated UTIs. 

 Imaging Studies: 
In cases of recurrent infection or suspected anatomical abnormalities, ultrasound or CT scans 
may be employed to evaluate the urinary tract. 

Q: Discuss the epidemiology, pathogenesis, clinical manifestations, diagnostic 
approaches, treatment options, and preventive measures Syphilis, and 
Gonorrhea? 

Ans: Syphilis 

 Epidemiology and Pathogenesis: 
Syphilis is a chronic infection transmitted through sexual contact. The disease progresses 
through several stages: primary (characterized by a painless chancre at the site of infection), 



 

secondary (with systemic manifestations like rash and mucocutaneous lesions), latent, and 
eventually tertiary syphilis, which can affect multiple organ systems. 

 Clinical Manifestations: 
The initial chancre typically heals spontaneously, which can lead to a false sense of recovery. 
However, untreated syphilis can progress to neurosyphilis or cardiovascular involvement, 
causing severe complications. 

 Diagnosis and Management: 
Diagnosis is established through a combination of non-treponemal tests (VDRL, RPR) and 
treponemal tests (FTA-ABS, TPPA). Penicillin remains the treatment of choice across all stages, 
although alternatives are available for those allergic to penicillin. 

 Prevention: 
Public health strategies for syphilis include routine screening, especially in high-risk groups, and 
prompt treatment of infected individuals to prevent further transmission. 

Gonorrhea 

 Epidemiology and Pathogenesis: 
Gonorrhea is caused by Neisseria gonorrhoeae and is one of the most common bacterial STDs. 
The bacterium primarily infects mucosal surfaces of the urogenital tract, but it can also affect 
the rectum, pharynx, and eyes. 

 Clinical Manifestations: 
In men, gonorrhea often presents with a purulent urethral discharge and dysuria. In women, the 
infection is frequently asymptomatic or presents with mild symptoms, which can lead to delayed 
diagnosis and complications such as pelvic inflammatory disease (PID), infertility, or ectopic 
pregnancy. 

 Diagnosis and Management: 
Nucleic acid amplification tests (NAATs) are the gold standard for diagnosis due to their high 
sensitivity and specificity. Due to rising antibiotic resistance, treatment now typically involves 
dual therapy (e.g., ceftriaxone combined with azithromycin) to ensure eradication and reduce 
the risk of resistance development. 

 Prevention: 
Preventive measures include public education on safe sex practices, condom use, and regular 
screening, particularly for sexually active individuals in high-risk populations. 

One-mark questions: 

Q: What is meningitis? 

A: Meningitis is the inflammation of the meninges, the protective membranes covering the brain and 
spinal cord. 

 



 

 

Q: Name one common bacterial cause of meningitis. 

A: Neisseria meningitidis is a common cause, particularly in adolescents and young adults. 

 

Q: What is the key diagnostic test for meningitis? 

A: A lumbar puncture for cerebrospinal fluid (CSF) analysis is essential for diagnosis. 

 

Q: Which preventive measure is used against meningococcal meningitis? 

A: Vaccination with the meningococcal vaccine is used for prevention. 

 

Q: What is the causative agent of typhoid fever? 

A: Salmonella enterica serotype Typhi causes typhoid fever. 

 

Q: How is typhoid fever primarily transmitted? 

A: It is transmitted through the ingestion of food or water contaminated with the bacteria. 

 

Q: Name one typical clinical feature of typhoid fever. 

A: A sustained high fever is a typical symptom. 

 

Q: Which laboratory test is commonly used to diagnose typhoid? 

A: Blood culture is commonly used to isolate the organism and confirm the diagnosis. 

 

Q: Which bacterium is responsible for leprosy? 

A: Mycobacterium leprae is the causative agent of leprosy. 

 

Q: What are the two main clinical forms of leprosy? 

A: The two forms are tuberculoid and lepromatous leprosy. 



 

 

Q: Which parts of the body are primarily affected by leprosy? 

A: Leprosy mainly affects the skin and peripheral nerves. 

 

Q: What is the mainstay of leprosy treatment? 

A: Multi-drug therapy (MDT), which typically includes dapsone, rifampicin, and clofazimine. 

 

Q: What is the causative organism of tuberculosis (TB)? 

A: Mycobacterium tuberculosis is responsible for TB. 

 

Q: Which organ is most commonly affected by TB? 

A: The lungs are primarily affected in pulmonary tuberculosis. 

 

Q: Name one common diagnostic test for pulmonary tuberculosis. 

A: Sputum smear microscopy is widely used for diagnosing pulmonary TB. 

 

Q: Which vaccine is used for tuberculosis prevention? 

A: The Bacillus Calmette-Guérin (BCG) vaccine is used for TB prevention. 

 

Q: What is the most common pathogen causing UTIs? 

A: Escherichia coli is the most common cause of UTIs. 

 

Q: Which gender is more commonly affected by UTIs? 

A: Females are more commonly affected due to a shorter urethra. 

 

Q: What is a common symptom of a lower UTI (cystitis)? 

A: Dysuria, or painful urination, is a common symptom. 



 

 

Q: Which diagnostic test is key for confirming a UTI? 

A: A urine culture is essential for diagnosing UTIs. 

 

Q: Which virus causes AIDS? 

A: Human immunodeficiency virus (HIV) causes AIDS. 

 

Q: How is HIV primarily transmitted? 

A: HIV is transmitted through infected bodily fluids, such as blood, semen, vaginal secretions, and breast 
milk. 

 

Q: What key marker is used to monitor the progression of HIV infection? 

A: The CD4+ T-cell count is used to monitor disease progression. 

 

Q: What is the causative agent of syphilis? 

A: Treponema pallidum is the bacterium that causes syphilis. 

 

Q: What is the characteristic lesion of primary syphilis? 

A: A painless chancre is the hallmark of primary syphilis. 

 

Q: Which bacterium is responsible for gonorrhea? 

A: Neisseria gonorrhoeae causes gonorrhea. 

 

Q: What is a common symptom of gonorrhea in men? 

A: A purulent urethral discharge is a common symptom in men. 

Q: What is the preferred diagnostic method for gonorrhea? 

A: Nucleic acid amplification tests (NAATs) are the preferred diagnostic method. 



 

 

 

 

 

 

 

 

                                                                                   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 


